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Research News 

Dr. Chris Lavers looks at an innovative 
solar power roofing system at the 
Welsh Centre for Alternative Technology. 


Projects 


Velleman Valve Amplifier 
John Mosely takes a new look at this 
quality kit and tries it with the digital 
preamplifier from Velleman. 


Low Cost Compressor 

Gavin Cheeseman describes a signal 
processor for communications or 
musical effects. 


Sound Effects Switch 

Gavin Cheeseman builds a slightly 
more unusual remotely operated switch 
and suggests some applications. 


VGA Monitor Tester 
Richard Grodzik describes a simple, 
compact monitor tester based on a PIC. 


Read All About It! 

Before he tragically died, Alan Simpson 
visited the long awaited, and newly 
opened British Library - plus six 
souvenir guides to give away in an easy 
competition. 


Signaling By Means 

Of Visible Light 

In this first part, George Pickworth 
looks at the Heliograph as a means of 
communicating. 


Words of Science - 

The Numbers Game 

This month Gregg Grant looks at how 
Perfect , Prime, Imaginary, Irrational 
and Binary numbers came about. 


Using 7-Segment Displays 
Ray Marston shows how to use 7- 
segment alphanumeric displays in this 
special 2-part feature. 


Review of Panasonic IC 
Recorder 

Paul Freeman-Sear tries out this palm 
sized digital recorder. 
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Features 


Uri Geller’s Extended Reality 
Uri recalls how some very eminent 
people ‘got it wrong!’ 


The World of 3-D 

Mike Bedford investigates the world of 
3D and provides some images to get 
to grips with. 


Maplin Chester Store 
Store Manager Mark Smith recalls the 
opening of our 50th store. 


Solar Eclipse - 

Special Glasses Offer 

For a few pounds Science Line are 
offering special glasses to view this 
years eclipse. 


Electronics in Cars 

In this last part Mike Bedford looks at 
types of processor used in cars and a 
new voltage standard. 


Regulars 


News Report 
Air Your Views 


Software 
Hints & Tips 


What’s On & 
Diary Dates 


Comment 

Technology Watch 

@Internet 

In The Pipeline Cover pictures: ©Copyright 1999 
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his month we are giving away the new Maplin 

Catalogue on CD-ROM. Do have a look at the 

new products we have on offer. You will also 
find a special supplement in the centre pages 
listing lots of special offers. Next month’s issue will 
include the second CD-ROM with 1160 data sheets 
and lots of free software. 

Towards the end of last year, Alan Simpson 
tragically died. Alan had been associated with 
Maplin Electronics, and in particular the Magazine, 
for many years contributing many articles on a 
diverse range of related topics. His style was 
always interesting and easy to follow, and he will be 
missed. His last article for Electronics and Beyond 
on the British Library is featured in this issue, and 
includes one of Alan’s ‘distinctive’ competitions. 

This month sees the first part of Mike Bedford’s 
world of 3-D images and how to view them. Included in 
the article is an address where you can obtain a free 
pair of glasses to view the images, so do have a go! 

And in a slightly different vein, George Pickworth 
recalls how light, using a heliograph, was used in 
the earlier part of this century to send messages. 
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Robotic Cat Set to 
Become Reality 


A computerised robot with the 
intelligence of a domestic cat 


could become reality before 2001 : 


according to researchers at the 


Brain Builder Group Evolutionary : 


Systems Department, Human 
Information Processing 
Laboratories, Kyoto, Japan. 
The main aim of the CAM- 
Brain Project is to evolve an 
artificial brain with a billion 
artificial neurons. As an 
intermediate step, an artificial 


brain with 32,000 evolved neural 
network modules will be built 
before 2000. 

Called Robokoneko, which 
means robot child cat in Japanese, 
the robot is initially being 
simulated in software, using 
physical reality simulation tools. 

For further information, check: 
<www.hip.atr.co. jp/~degaris/ 


papers/icannga99/icannga99.htm1>. 


Contact: Brain Builder Group, 
Tel: +81 774 95 1079. 


Honeywell in Space 


Honeywell Space Systems is using ISI’s real time operating system 
MATRIXx as the foundation of its MDM Application Test Environment 
(MATE) for the International Space Station (ISS). 

MATRIXx is the key component of The MATE test and verification 
systems, which are used to develop and execute simulations that 
verify and debug flight software for Honeywell's MDM Flight processor. 

For further details, check: <www.1Si1.com>. 

Contact: ISI, Tel: (01438) 751651. 








Multi-colour iMac 


Colour is much more important 
than the megahertz, gigabytes 
and other gibberish associated 
with buying a typical PC 
according to Apple boss Steve 


. 





: for 1999 featuring five stunning 


: new colours - Strawberry, Lime, 


Blueberry, Tangerine and Grape. 
For those readers that put the 


' performance of a computer 





iMacs also feature a 266 MHz 
PowerPC G3 processor and a 
6GB hard drive. 

For further details, check: 
<www.apple.com/uk>. 





Jobs. Jobs was speaking at the 
launch of a new line-up of iMacs 


Watch GPS on Your Wrist — 


Here’s a gadget that every would be James Bond 
should never be without. Casio demonstrated the 
first wristwatch with a built-in Global Positioning 
System (GPS) at the US Consumer Electronics 
Show in January. 

The Casio Global Positioning System watch that 
will be available on the high street from June this 
year, picks up transmissions from 27 GPS 
satellites. Data from these satellites can be used to 
determine any location on the globe. 

The watch, which incorporates an 8-channel 
receiver, can pick up signals from up to eight GPS 
satellites at anyone time. Data is received from at 
least three GPS satellites to determine your 
current location. As quickly as four seconds after 
you trigger a GPS operation, your current latitude 
(degrees, minutes, seconds north or south) and 
longitude (degrees, minutes, seconds east or 
west) appear on the display. 

After specifying your destination, the watch 
graphically indicates the direction and the 
distance to your destination from your current 
location. This data can be updated along the way, 
which means you always have an idea of remaining 


: before its colour will be 
> reassured to know that the new 


Contact: Apple, 
Tel: (0870) 600 6010. 





distance and the correct direction. If you are 
taking continuous readings, you can also produce 
a reading of your current bearing and speed, and 
even calculate your estimated time of arrival. 
For further details, check: <www.casio.co.uk>. 
Contact: Casio, Tel: (0181) 452 7253. 








BYTko 


£10,000 Up for 
Grabs for Young 
Designers 


Prize money totalling over £10,000 
is available to entrants of the 1999 
Young Electronics Designer of the 
Year Awards (YEDA). The competition 
challenges young people between 
the ages of 12 and 25 at schools 
and universities, to design and 
build an electronic device that 
answers an everyday need. 

For further details, = 
check: <www. yeda.org.uk>. 

Contact: Young Electronic 





_ Designers Awards, 


Tel: (01798) 874767. 
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Business as Usual 





at Hayes 


Hayes Europe is continuing to 
trade profitably and to honour 
its commitments to its business 

partners, despite the announcement © 





from the company’s US 

headquarters that Hayes has 

ceased operation in the US. 
For further details, 

check: <www.hayes.com>. 
Contact: Hayes, 

Tel: (01276) 704400. 





Tuner on a Chip 7 


US start-up Microtune based in 
Texas, US, has developed a TV 
tuner on a chip, an achievement 
long sought by giant electronics 
manufacturers. A TV tuner is made 
of a few dozen components, so 
reducing that function to a single 
computer chip eventually could 
significantly simplify TV manufacturing. 

For further details, check: 
<www.microtune.com>. 

Contact: Microtune, 
Tel: +1 972 673 1600. 


Berkshire 


Counterfeiters 
Cracked 





Microsoft officials have 
recovered 55,000 counterfeit 
Microsoft Office 97 CD-ROMs in 
a raid on locked premises in 
Berkshire, England. Had the 
software been genuine, it would 
have had a total street value of 
almost £20,000,000. During the 
past four months, Microsoft 
claims that it has recovered 
£70,000,000 in counterfeit 
software in the UK. 

For further details, check: 
<www.microsoft.com>. 

Contact: Microsoft, 
Tel: (0345) 002000. 


Intel Invests In 





Samsung 


As part of a strategy to ensure an 
adequate supply of next-generation 
memory chips, Intel is investing 
almost £70 million in Samsung 
Electronics, the world's largest 
dynamic access memory (DRAM) 
manufacturer. Intel made a similar 
investment in October when it put . 
£350 million into Micron Technology. 

For further information, check: 
<www. intel .com>. 

Contact: Intel, Tel: (01793) 403000. 
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Quality Articles 


Dear Sir 


: just not available in the book 

| shops. Have you considered the 
possibility of producing compiled 
Just a short note to congratulate : publications (supplements) of 
you and all your staff on an : similar subject articles? 
A Fletcher 
Wetherby 


excellent magazine. Iam 
continually impressed with the 


| am glad you found the DVD 

: article so good, for we firmly 

| believe this will be the year that 
: DVD takes off in a big way. But 
: allied technology is also 
developing at a breath-taking 

: rate - LEP displays and ‘digital’ 
: loudspeakers. We have 

7 mentioned these British 

: products before in these pages 
| and will hopefully soon have an 
: article on digital loudspeakers 

: from 1...Limited. 


high quality articles on subjects 
like DAB, DVD and Digital TV. 

They appear to cover the 
subjects to a depth not found 
in other more commercial 
orientated magazines. The 
latest on in colour on DVD 
(March, issue 135) was 
absolutely first class. 

Because of the speed at 
which technology is progressing 
such in-depth information is 





PK - Not Again! 
Dear Sir 


You comment at the end of the 
weird letter in the March issue 
that “we have not heard the last 
of this topic,” well I sincerely 
hope that we have! I suspect 
that I speak for the majority of 
your subscribers who pay 
money for your magazine 
because of its excellent 
electronics content. Surely we 
have suffered enough from all 
this Aldous-Geller nonsense. 
The arrival of the Maplin 
magazine is getting as bad as 
having Jehovah’s Witnesses 
standing on your doorstep. 
There are already magazines 
that cater for those who cannot 


think logically and believe things : 


for no other reason than that 
they wish to believe them. 
Surely it would be better to let 
them publish such letters. 


Rodney Hannis , 
Reading : 


Dear Sir 


First let me say how 
disappointed I was to read that 
there was little response to this 
subject. I was expecting quite a 
lively debate. Mr Marett seems 
to sit firmly in the anti-psychic 
camp, regarding it as nothing 
but a waste of time and money. 
I, as you do, "sit on the fence". 
Not even ‘serious science’ 
knows all the forces of nature. 
Indeed, there seems to be a 
possible new force or 
phenomenon currently being 


investigated, one that appears to : 


effect gravity over large 


distances, affecting the course of : 


some of the space probes 
launched many years ago. I 
bring this up merely to illustrate 
that the universe still has many 
surprises in store. 


Psychic phenomena has never : 


really been given a chance to be 
properly investigated. People 
like Mr. Marett simply disregard 
the field entirely without even 


RFECT GIFT! 
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thinking about it. There have 
been many attempts to 


investigate the field, but always 
with little funding, except by the 


military who keep the results 


secret. If the military keep these 
results secret, there's probably a 


reason why! 


What is needed is substantial 
funding to be made available in 


order that psychic phenomena 


be investigated scientifically and 


as thoroughly as possible. Mr. 
Marett will no doubt say that 


this funding should be used for 


a more orthodox branch. 
However, all over the world 
psychic research is still being 
carried out, with little funding 
or resources, by government, 
commercial (that says a lot in 
itself) and private sources. The 
funds from all these small 
research efforts add up to a lot 
more than is probably needed 


to fund one big effort, although 


I would like to see this effort 


: politics-free. 


I say to Mr. Marett have a 
sceptical view if you wish, but 


: please don't simply pooh-pooh 


it and throw it out the window 
as nonsense without even 
thinking about it. Don't let your 
prejudice get the better of you. 
Give it a chance to be researched 
properly, by respected scientists 
in respected research labs. It 
may just surprise you. 

Iam not usually one to respond 
to letters in magazines (I've 
never actually responded to one 


: before, or even written a letter 


myself), but in this case I felt the 


need to air my two pence worth. 


Stephen Bassett 
by E:mail 


Two quite different views on this 
: thorny topic, but when Rodney 


Hannis says “.. who cannot think 
logically” | would refer him and 
other sceptical readers to Uri 
Geller’s page in this issue for a 
another point-of-view. As we 
have said in the past, we are 
prepared to keep an open mind 
about such topics. 
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Nothing Changes! 


My reaction to the letter from a reader who 
objected to ‘parascience’ finding its way 
into this magazine January 1999) was that 
nothing seems to have changed over the 
past century as far as this kind of attitude is 
concerned. Let's go back a hundred years 
or so and see what's going on in what he 
calls ‘real science’. 

Lord Kelvin was one of the most 
distinguished scientists of the 19th century, 
who among other things invented the 
temperature scale named after him. Yet 
when R6entgen announced his discovery 
of X-rays, Kelvin denounced it as “an 
elaborate hoax”. He told his students to 
look for careers in something other than 
physics, because there wasn't anything left 
to discover about the nature of matter, and 
he told one of them, Ernest Rutherford, 
not to waste time on ‘radio’ because it had 
no practical applications. 

Rutherford went on to do important 
work on the structure of atoms, yet right up 
to his death in 1932 he was making fun of 
the possibility of ‘atomic energy’. That was 
just five years before the first chain reaction 
and thirteen years before Hiroshima. 

One man who can't have been listening 
to Kelvin was a young fellow named Albert 
Einstein. Instead, he was getting some 
strange ideas as he rumbled along the 
streets of Zurich in the tram taking him to 
work in the patent office. Then, in 1905, he 
came out with the first of his relativity 
theories, and physics was never to be the 
same again. He went on to become as 
famous in his century as Kelvin was in his, 
yet even he had his off days. A few years 
before the first atomic bomb went off, he 
was telling President ‘Roosevelt that it 
could never be used because it would be 






o 








: ag He = em . 

% 7 SS 3 : . 

Mh sea . 

Be : : : 

: : : = 7 
: . 
. 

. 

. 

. 

° 

. 

° 

* 


too heavy for any aeroplane to take off with 
one on board. 

I could give dozens more examples of 
this kind of thing. My favourite one is the 
reactions of American scientists when the 
Wright brothers were hopping around in 
their field at Kitty Hawk - in full view, 
incidentally, of a busy highway and a railway 
line. Within weeks of their first flight, the 
eminent professor Simon Newcomb 
announced that it had been scientifically 
proved that powered flight was “utterly 
impossible”. And we all remember the 
Astronomer Royal's description of space 
travel as ‘utter bilge’ a few months before 
Yuri Gagarin (who can't have been listening) 
made the first manned space orbit. 

Today, we have fundamentalist vigilante 
outfits like the Committee for the Public 
Understanding of Science (COPUS) - or 
should that be Committee for the 
Proclamation of Unassailable Truth 
(COPOUT)? - telling us what is possible and 
what isn't, and what we should do with 
awkward people like Uri Geller who just 
don't fit into their view of proper scientific 
research. “The paranormal is bunk”, yelled. 
Professor Richard Dawkins of COPOUT in a 
1998 tabloid newspaper article. Sure it is, 
just as X-rays, powered flight, space travel 
and nuclear fission were. 

According to my dictionary, paranormal 
simply means beyond the range of normal 
experience or scientific explanation. So what 
the thought police at COPOUT are saying is 
that if something can't be explained (yet) or 
doesn't happen every day, than it doesn't 
exist and shouldn't be studied. 

It's clear by now that professors, however 
distinguished they may be in their own 
fields, are not the right people to decide 
what should exist and what shouldn't. 


April 1999 





Nature is what it is, and the scientist's job is 
to study it - all of it. Some of the 
paranormal probably is utter bilge and 
bunk, but some of it isn't, and the only way 
to find out which is which is to do some 
proper research - not make sarcastic 
comments from the sidelines. 

I have been rounding up all the reports I 
can find by scientists (real ones) who have 
been looking at subjects Professor Dawkins 
probably considers to be bunk and showing 
that they aren't. In earlier columns, I 
described the work of Rupert Sheldrake, 
Robert Jahn and Dean Radin, and I'll be 
describing the work of many others in 
future columns. Some of you may be 
surprised to learn how many of them there 
are and just how good their work has been. 

Doing research into anything paranormal 
is not easy. It doesn't do anything for a 
scientist's street credibility, and has led to 
labs being closed down and jobs lost. It 
isn't much fun for the laboratory guinea-pig 
either, as I know because I was one in the 
1970s for about two years, shuttling from 
one lab to another and having electrodes 
stuck all over.me. I did what I was asked to 
do, usually successfully, and some of the 
results filled a whole book (The Geller 
Papers, edited by Charles Panati) in 1976. 
By then, I reckoned I had done my share 
and had the right to get on with earning 
my living in my own way, as I have done. 

In any case, parapsychologists today 
prefer to look for signs of what they call psi 
(telepathy, psychokinesis, clairvoyance and 
precognition) among ordinary members of 
the public rather than in individuals, and 
they are right. I have always told people 
that they can do what I do if they really put 
their minds to it, and a good many have. 
They are helping us to learn more about 
how the mind works, which is surely what 
real scientists are supposed to do? 

I have no problem with sceptics, genuine 
ones who know that the word comes from 
the Greek word for ‘examine’ - not deny, 
debunk or dismiss without examination: If 
COPOUT and its predecessors, such as the 
medieval church, the Inquisition and the 
witch-finders had always been in charge of 
science, we might not have had the atomic 
bomb. We would also not have had space 
flight, aeroplanes or X- rays. 

And of course the sun would go around 
the earth and the earth would still be flat. 


Uri Geller's novel Ella is published by 
Headline Feature at £5.99, and his Little Book 
Of MindPower by Robson Books at £2.50, 
and Jonathon Margolis’ Uri Geller Magician 
or Mystic? by Orion Books at £17,99. 
Visit his live website camera at 
urigeller.com and e-mail him at 
urigel ler@compuserve.com 
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Mike Bedford investigates the world of 5D. 


n an age in which everything seems to 

be possible, there are now few 

technological achievements which elicit 
the ‘wow factor’. With few exceptions, the 
public at large seem totally blasé about 
Digital TV, DVD players, supercomputers 
which can beat the world chess champions 
and even space probes which can explore 
the further reaches of the Solar System. It’s 
rather surprising, therefore, that three 
dimensional images do still attract more 
than the odd glance. This is especially 
intriguing when we remember that the 
technology of 3D imaging is by no means 
new. Stereoscopic viewers graced many a 
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Victorian drawing room, three dimensional 
horror movies were produced in large 
numbers during the 50s, and the View- 
Master 3D viewer has been popular for 
many years. Despite their impressive 
heritage, though, three dimensional 
photographs, 3D movies or TV programme, 
and 3D computer displays still aren’t 
encountered on a regular basis. Remember 
that many things which claim to offer 3D — 
the current generation of PC video cards, 
for example — don’t provide the full three 
dimensional experience. So on the rare 
occasions that people do encounter a 
genuine 3D image, the reaction is often one 

































































of considerable amazement. 

This short series of articles is an 
investigation of the world of 3D. To start off, 
we'll look at the ways in which the human 
visual system perceives depth and, in so 
doing, get a clearer idea of exactly what we 
mean by that phrase ‘three dimensional’. 
We'll then go on to look at some of the 
traditional methods of recording and 
reproducing a three dimensional image. 
Most of these methods pre-date computers 
or even television but, in most cases, can be 
adapted to electronic displays, nevertheless. 
We'll conclude by investigating some of the 
newer hardware for displaying 3D images, 
hardware which has been designed 
specifically for use as a computer display. 


What is 3D? 


The world in which we live is described in 
terms of three spatial dimensions which we 
could refer to as width, height and depth. By 
way of contrast, drawings, photographs, 
cinema screens, TV screens and computer 
displays are flat or, in other words, they’re 
only two dimensional so the depth 
dimension is missing. If we are to give the 
impression of a three dimensional world on 
a flat surface, therefore, we somehow need 
to give some clues from which our eyes can 
deduce information about depth. To start to 
see how this might be done, let’s take a look 
at the various so-called depth cues, the types 
information which we use to perceive depth 
when we look at the world around us. Many 
of these depth clues are perfectly obvious, 
once they’re pointed out, but it will be 
helpful to run through the list nonetheless. 


Perspective 


I guess we all learned about perspective in 
art classes at school and this is probably the 
single most important depth cue. Distant 
objects look smaller than closer objects of 
the same size and one implication of this is 
that parallel lines going away from the 
viewer seem to converge at a so-called 
vanishing point which lies on the horizon. 


interposition 


So long as they aren’t transparent, objects 
close to the viewer will obscure objects which 
are further away — this is called interposition. 
In other words, if two objects intersect, the 
one with the more complete outline is closer 
than the one with the less complete outline. 


Shading 


Lighting normally falls on a scene from a 
single direction so different faces of objects 
will be lit to different degrees. This causes 
differential shading and helps to give the 
viewer a sense of depth. 








An old favourite! 


Shadowing 


Closely related to shading is shadowing. 
Opaque objects can prevent light from 
illuminating more distant objects and in so 
doing cause shadows. Since objects can only 
cast shadows on other objects which are 
further away from the light source, this is 
another important depth cue. 


Texture Gradient 


The amount of detail which we can see in 
the surface texture is greater for close 
objects than for distant ones. In other 
words, a close object looks well textured 
whereas a distant object looks smoother 
and more devoid of surface detail. 


Colour Gradient 


Since light is absorbed and scattered in the 
atmosphere, those objects which are close 
appear to have more vibrant colours than 
more distant objects. Some colours of light 
are also scattered to a greater degree than 
other colours and this results in more 
distant objects have an overall bluish cast. 





Binocular Disparity 


Human beings have two eyes, each of which 
looks forward, so we see the world from 
two slightly different positions. The brain 
merges these two views to generate a single 
image with an important depth cue called 
binocular disparity. This is the hardest depth 
cue to describe since if refers to 
subconscious processing within our brains 


but it is, nevertheless, one of the more 
powerful cues so long as the field of view 
includes some reasonably close objects. 


Ocular Accommodation 


Ocular accommodation is the technical 
terms for our ability to selectively focus our 
eyes on objects at differing distances. If 
we're viewing a scene with no nearby 
objects this cue is virtually non-existent 
since our eyes have sufficient depth of field 
to ensure that all medium to far distance 
objects will be in focus at the same time. If 
the scene contains comparatively close 
objects in addition to more distant ones, 
however, this is an important depth cue. 


Motion Parallax 


Motion parallax is one stage on from 
interposition. We’ve already seen that close 
objects can obscure portions of more 
distant ones but as we move our head from 
side to side, the amount of the overlapping 
changes. This, in turn, means that portions 
of previously obscured objects are revealed. 
Another consequence of motion parallax is 
that closer objects appear to change their 
position relative to the field of view more 
rapidly than distant objects. 


Photography & 
Computer Images 


In conventional photography, you don’t 
need to do anything special at all in order to 
reproduce many of the depth clues we’ve 
looked at. Simply using an ordinary camera 
and either printing on ordinary 
photographic paper or projecting on an 
ordinary screen using an ordinary projector 
will give you perspective, interposition, 
shading, shadowing, texture gradient and 
colour gradient. This, of course, is why 
standard photographs and TV pictures look 
natural enough, even though they might 
not shout ‘3D’ at us. And exactly the same 
applies to a computer generated image. In 
the early days, the amount of processing 
power available was severely limited so 
images weren't photo-realistic. The 
implication of this, of course, was that many 
of the depth cues available in photography 
weren't available on the computer screen so 
the results were much less 3D than ordinary 
photographs. Today, much of the heavy 
number crunching is off-loaded onto a 3D 
graphics cards and the end result is a huge 
improvement on the wire-frame graphics of 
the 80s or even the crudely rendered 


Computer generated image supplied by David Todman. 
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the New York 
skyline. 


images of not many years ago. Nevertheless, 
we shouldn’t loose sight of the fact that a so- 
called 3D graphics card only allows the 
computer display to catch up with 
conventional photography. It certainly doesn’t 
provide results which a photographer, a 
cinematographer or a TV engineer would 
refer to as three dimensional. 

Of the depth cues we’ve looked at, the 
three which can’t be provided by conventional 
photographic techniques or on a television or 
a conventional PC screen — even with a 3D 
video card — are binocular disparity, ocular 
accommodation and motion parallax. And the 
one which people most commonly think of as 
the crucial element in true 3D is binocular 
disparity. This doesn’t mean that the others 
are unimportant though — what it does mean 
is that ocular accommodation and motion 
parallax are far harder to produce. So, to set 
the ball rolling, let’s take a look at how 
binocular disparity can be provided. 


Stereoscopic Imaging| 
To provide binocular disparity I guess it 
must be fairly obvious that we need to 
photograph or generate a pair of images, 
one representing the left eye’s view and the 
other the right eye’s view. Such a pair of 
images is usually referred to as a stereo pair 
and it really isn’t particularly difficult to 
produce. If you’re photographing a still 
scene, for example, you can simply take one 
photograph then move the camera by 
65mm — the average distance between the 
eyes — and take another photograph. For a 
moving image, you’d either have to use a 
pair of cameras attached to each other at 
the appropriate distance apart and 
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simultaneously triggered using a special 
cable release or you’d use a special 3D 
camera with two lenses. The effect can also 
be exaggerated by increasing the distance 
between the two viewpoints — this is 
referred to as hyper-stereoscopy. This is 
often used, for example, in aerial 
reconnaissance photography. If you view the 
ground from an aircraft, you don’t normally 
get a good idea of the surface topology 
because binocular disparity is a fairly weak 
depth cue at distance. Similarly, normal 





Don’t get 
too close! 





stereoscopic photography would provide no 
benefit over a single photograph. However, 
by using time lapse photography, a stereo 
pair with a much increased separation (the 
distance the aeroplane had moved between 
the two exposures) can be produced. When 
subsequently viewed, the exaggerated 3D 
effect which results is of great value in 
interpreting the landscape. So far, we’ve 


'- looked purely at photography but similar 


principles can be applied to computer 
generation. Rather than just generate a 











single photo-realistic image, it’s 
comparatively simple for a software package 
to generate a scene from two different 
viewpoints and thereby create a stereo pair. 


Free Viewing 


But if generating a stereo pair is relatively 
easy, providing a means of correctly viewing 
the 3D image requires a bit more 
imagination. The aim, of course, is to 
provide some viewing method by which the 
left image enters the left eye only and the 
right image enters the right eye only. 
Something which permits this is referred to 
as a stereogram and there are quite a few 
variations on the theme. And surprisingly, 
you don’t need any special apparatus to 
view the first type of stereogram we'll 
investigate although this free viewing 
method does require the viewer to engage 
in a bit of visual gymnastics. A stereogram 
intended for free viewing is sometimes 
referred to as a left-right stereogram for 
obvious reasons. The two images are 
displayed side by side on the page or the 
screen, with the left image on the left and 
the right image on the right. But there is 
one important restriction — the separation 
between identical distant points in the two 
images should be no greater than 65mm. 
Obviously this means that photographs can 
only be displayed at quite a modest size 
using this method. A couple of stereo pairs 
presented in this way is reproduced with 
this article and, unless you've already 
attempted free viewing, you’re probably 
going to need some instruction. Hold the 
page at a comfortable viewing distance from 
your eyes — for most people this will be 
about 300mm. Now, try to focus your eyes 
on a point well beyond the page or, if you 
prefer, go cross-eyed. The images will go 
out of focus and they’ll also start to overlap. 
If you persevere, adjusting your eyes 
accordingly, you should end up with three 
images instead of two. Now, forget about 
the outer ones and concentrate on the 
middle image. Try — without loosing those 
three images — to bring that centre one into 


An original ‘3D View Master’. 


A 3-D digital camera. 


focus. If you succeed, you'll find that it will 
appear to be in full 3D. It’s not easy at first, 
admittedly, but with a bit of practice most 
people are able to free view stereo pairs in 
this way. The Victorian stereogram allowed 
people to view images mounted this way 
but the provision of some simple optics 
meant that viewing the stereo photographs 
was a lot easier. Similarly, stereo 35mm 
slides can be viewed using a special viewer 
or even a pair of ordinary hand-held slide 
viewers taped together at that magic 
distance of 65mm. Traditionally, you needed 
a darkroom to create side-be-side 
stereograms since the photographs had to 
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be accurately printed at a non-standard size. 
As with many forms of 3D photography, 
however, it’s now much easier to do this on a 
PC — all you need is a film scanner (or have 
your photographs professionally scanned 
onto a Kodak PhotoCD), just about any word 
processor or DTP package and a photographic 
quality printer such as an inkjet. 


Anaglyphs 
Viewing stereo pairs using free viewing or 
an optical viewer has a number of serious 
drawbacks, perhaps most fundamentally 
that it doesn’t really lend itself to projection 
and not everyone can achieve free viewing. 
The anaglyph addresses both these 
problems and is applicable to the printed 
page, the cinema or TV screen and the 
computer monitor. Even if you don’t 
recognise the name, you’ve almost certainly 
come across anaglyphs — this is the 
technique which was used during the 50s 
3D movie craze, it has been used on TV and 
it’s sometimes used in magazines. It’s the 
method which requires the viewer to wear 
those red-blue (or red-green) funny glasses. 
Traditional anaglyphs only work with 
monochrome images. To create a 
monochrome anaglyph you take the right 
image and render it in shades or red, take 
the left image and render it in shades of blue, 
and then superimpose the two tinted images. 
The end result looks rather like and out of 
focus black and white photograph with red 
and blue fringes around objects, especially 
the closer ones. However, if you view it 
through a pair or red-blue glasses, it appears 
remarkably different. Since the left eye views 
the anaglyph through a red filter, only the 
blue-tinted image will be visible and similarly, 
the right eye, looking through the blue filter 








What can you see? 


will only see the red-tinted image. You’ll 
notice that each eye will, therefore, only 
receive the image intended for it and the end 
result is a 3D representation. As with stereo 
pairs, it’s now far easier to generate 
anaglyphs in the ‘digital darkroom’ than by 
conventional chemical methods. A PC with a 
photo-retouching package now makes the 
creation of photographic anaglyphs a viable 
proposition for any photographer. Similarly, 
computer-generated stereo pairs can also be 
turned into anaglyphs. 

Although anaglyphs were originally 
restricted to monochrome images, some 
degree of success can also be achieved in 
producing colour anaglyphs and, once 
again, this is much simpler using digital 
techniques. Instead of colouring 
monochrome images, colour anaglyphs are 
produced by extracting just the red content 
of the left image and the green and blue 
content of the right image and merging the 
two. All the colour information is still 
present, therefore, in the anaglyph as a 
whole, and when it’s viewed through red- 
blue glasses (which, strictly speaking, are 
red-cyan) a colour 3D image results. In 
practice things are not always as simple as 
this — a problem arises with images which 
contain areas of fully saturated colours. A 
fully saturated red object, for example, will 
Only appear in one of the two images and 
will, therefore, only be seen by one eye. 
These objects are often referred to as ghosts 
since they’re effectively 2D objects within a 
3D scene. Needless to say, such an image 
doesn’t look at all natural so some means 
has to be found to eliminate these ghosts. 
The normal solution is to de-saturate these 
areas but a by-product, of course, is that 
colours tend to look a bit washed out. 
Software packages have been produced to 
do all this automatically. 

A similar technique which is appropriate 
for colour images and doesn’t have the 
problem of ghosts is to use the polarisation 
of the light rather than its colour to direct 
each image into the appropriate eye. This is 
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a technique which doesn’t work with the 
printed page though — it’s only applicable to 
projection and, with some special additions, 
to the computer display screen. Instead of a 
single projector, a pair of projectors is used 
— one for the left image and the other for 
the right. Both projectors have polarising 
filters attached, one aligned vertically, the 
other aligned horizontally. The viewers now 
wear polarising glasses but, unlike Polaroid 
sunglasses, the filters are crossed such that 
one eye only sees vertically-polarised light 
and the other only sees horizontally- 
polarised light. A special silver projection 
screen is needed since ordinary white 
screens scatter the light thereby destroying 
the polarisation. 


Lenticular Stereograms 


With one notable exception which we'll 
come onto later, people don’t want to have 
to work hard to see in 3D, nor do they want 
to have to wear glasses or some other 
viewing aid. And since all the stereograms 
we've seen so far require you either to go 
cross-eyed or to wear glasses, there would 
appear to be some scope for improvement. 
The next type of stereogram we'll look at is 
a so-called auto-stereogram, that is, one 
which can be viewed without a viewing aid. 
Strictly speaking, of course, the left-right 
stereogram is also an auto-stereogram but 
the one we’re about to look at avoids the 
requirement to perfect a special viewing 
technique. It’s called a lenticular stereogram 
and you’ve probably seen examples even 
though, like the anaglyph, you might not 
have been familiar with the terminology. 

To create a lenticular stereogram each 
image of the stereo pair is cut into thin 
vertical strips. Next the strips are re- 
assembled to generate a composite image 
with alternate left image and right image 
strips. In fact, although this is conceptually 
how you'd start to create a lenticular 
stereogram, in practice this would all be 
done in software. Finally, to complete the 
stereogram, a lenticular sheet is attached to 


Courtesy David Burder 3D Images. 





the front of the composite image. This is a 
sheet of plastic moulded into thin vertical 
lenses which alternately direct the light 
reflecting off the strips to the left and the 
right. So long as the stereogram is viewed 
from a suitable distance, therefore, a 3D 
image is seen. In fact, the technique can be 
extended to include more than two images 
so that as you move your head to the left or 
the right, different images are seen. This 
allows a degree of motion parallax to be 
achieved in addition to binocular disparity. 


Random Dot Stereograms 


So far, we’ve seen three methods of 
preparing a pair of stereo photographs or 
computer generated images such that they 
can be viewed in 3D. The next method we’re 
going to investigate doesn’t lend itself to 
photographs or photo-realistic computer 
images but it is an interesting alternative with 
very simple computer generated objects. 
First of all, a model of the three 
dimensional object is created in computer 
memory. Now, a single point on that object 
is picked and calculations are performed to 
determine where, on the screen, a viewer’s 
left eye would see that point. In all the 
other forms of stereoscopy we’ve seen so 
far, that point would then be plotted in 
some way such that it will only be seen by 
the left eye. In this method, however, this 
isn’t a concern so that point is simply drawn 
to the screen as a black dot. At first sight 
this would seem to be a problem since it 
will also be seen by the right eye whereas it 
is, of course, a left eye point. Certainly it is 
the left eye point for the initially selected 
point on the 3D object but it is also the 
right eye point fora different point on the 
3D object. The next stage, therefore, is to 
determine which point on the 3D object, 
the previously plotted point is the right eye 
projection of. We now have another point 
on the 3D surface so the process starts 
again, determining and plotting the left eye 
projection for this point. If this process is 
repeated too many times the screen will end 








up all black and if the operation is 
performed too few times the end result will 
have too few points. There is a middle point, 
however, where we have sufficient points for 
the objet to be seen in 3D — so long as you 
view it in the correct way, that is. The name 
of this type of stereogram is a single image 
random dot stereogram or SIRDS. 

Closely related to single image random 
dot stereograms are stereograms which 
most people will think of as Magic Eye 
images after the name of the company 
which commercialised this form of 
stereoscopy. The basic principle of a Magic 
Eye image is similar to that of a SIRDS but 
instead of seeing just an apparently random 
arrangement of dots, the 3D image is 
hidden in some rather more decorative 
wallpaper. Obviously generating this sort of 
image requires more sophisticated software 
than that needed for the basic dot variant. 
As with the SIRDS, viewing Magic Eye 
images requires some practice and we'll 
describe exactly how to do it a bit later. It’s 
interesting, however, that left-right 
stereograms have only been popular among 
stereo-photography enthusiasts whereas 
Magic Eye books, posters, calendars and the 
like have been hugely popular. Not only this 
but the left-right stereogram is applicable to 
full colour photographic images whereas a 
- Magic Eye stereogram is capable only of 
representing a very simple image and no 
colour information is recorded except for 
the colour of the wallpaper. The answer 





must surely lie in the fact that seeing a 
Magic Eye image is something of a puzzle or 
a challenge. If you look at a left-right 
stereogram, it’s immediately obvious what 
you should see even if you don’t manage to 
see it in 3D. With a Magic Eye image, on the 
other hand, the initial appearance is one of 
an almost random repeating pattern. The 
3D object is totally hidden and only when 
you view it in the correct way will that 
hidden object suddenly reveal itself. As 
such, these images have attracted 
something of a cult following and are 
regularly used in promotional material and 
advertising campaigns. 

But if you’re not one of the millions who 
have bought a Magic Eye book, you might be 
interested to know what all the fuss is about 
and how you do view this sort of image. 
There are close similarities between the 
method used for viewing this type of 
stereogram and the method used for left- 
right stereograms. The following description 
was provided by Magic Eye Inc. 

Hold the image right up to your nose (it 
should be blurry), very very slowly move it 
away until the two dots at the top of the 
image turn into three! Once you have three 
dots, hold the image still. Stare at the 
middle dot, try not to blink, and the hidden 
image will slowly appear! Once you see 
depth, you can look directly at the entire 3D 
image! The longer you look, the clearer it 
will become! 
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This method assumes that a pair of dots 
or registration marks is printed at the top of 
the stereogram. Many SIRDS and Magic Eye 
images do include these ‘cheat marks’ but 
not all. However, once you’ve managed to 
resolve a stereogram which does include 
these registration marks you'll find that it’s 
comparatively simple to manage with 
stereograms which don’t. 


Sources 


You'll need red-blue glasses to view the 
anaglyphs reproduced with this article and 
on the front cover. 3D Images Ltd. will 
supply two free pairs of glasses (red-green, 
red-blue or one of each). To take advantage 
of this offer, send a stamped self-addressed 
envelope to 3D Images. Ltd. at 31 The 
Chine, Grange Park, London, N21 2EA. 

Most of the 3D images reproduced with 
this article were supplied by David Burder 
3D Images Ltd. one of the UK’s leading 
suppliers of 3D products and services. The 
company can be contacted on 0181 364 
0022 or you may prefer to point your Web 
browser at http://www. 3dimages.co.uk 
The company specialises in most 3D 
technologies including anaglyphs, lenticular 
stereograms, side-by-side stereo pairs, Magic 
Eye type stereograms and holograms. They 
can also provide stereo cameras (including 
digital), stereo projection systems and LCD 
shutter displays (which will be discussed 
next month). 
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A NEW STORE 
AND A MILESTONE 
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Staff at the Chester Store including Maplin Retail Director Graham Cal 
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n the 21st November 1998 a new 

Maplin Store opened in the city of 

Chester, this new store takes the 
total number of stores to 50 and was 
opened 24 years after the first store opened 
at Westclifffon-Sea, near Southend, in 1974. 
The first day we opened, the store had a 
customer flow of over 300 people, who 
traveled from near and far to celebrate our 
grand opening, along with many of the local 
store managers who were there to lend 
their help and support to the new staff. 

The new staff comprises of six members. 








They are Mark Smith, Branch Manager; 
Jonathan Flynn, Assistant Manager; Neil 
Chandwick, Technical Sales Assistant; 
Anthony Matthias, Technical Sales Assistant; 
Rachael Robbers, Sales Assistant and Lee 
Chadwick, Part-time Sales Assistant. 

Mark Smith has worked for Maplin for the 
last five years. He started as a part time 
technical sales assistant and worked his way 
up the ranks to Branch Manager at the 
Preston Store. The rest of the team come 
from very differing backgrounds but they 
were all selected for their ability to offer 





customers the very best service possible. 

The Chester Store can boast of having 
one of the largest sales floors amongst the 
Maplin Stores. It has many extra product 
sections that are not always found in other 
stores. The main section is the computer 
centre which includes four of our most 
popular specified computers to help aid in 
sales demonstrations. With the use of 
Maplin’s very unique ‘Build-to-Order’ 
service we can provide our Customers with 
the latest technology and would be 
configured to their exact requirements. We 
also stock a large range of computer 
accessories from mouse mats to motherboards. 
We also have a special offer computer 
bundle which is only available at the Chester 
store - but hurry as it is only available while 
stocks last. The system is based around the 
Maplin Jupiter, and features a K6 2/300, 32Mb 
SDRAM, 3.2 Gb Hard Drive, 32x CD ROM 
and a host of highly specified components 
including a free 56k internal Voice/Fax 
Modem for a low price of £599.99 inc VAT. 

The store has a large Music and Disco 
section with an impressive range of disco 
lighting effects that are on constant 
demonstration, plus a headphone stand to 
allow customers to try models from our range 
of headphones. The In-Car Entertainment 
display gives various examples of how to 
complete a typical installation, with help from 
our knowledgeable staff. 


Many product ranges have a dedicated floor 
area such as Radio Control Modeling, Sound 
and Vision, Home and Office, Communications 
and Books. The staff on the component 
counter are available to help and assist 
customers to select the smaller but often 
desperately needed spares - whether it is a part 
for the hobbyist or for the service engineer. 

As with all Maplin Stores, shoppers can 





choose from an impressive 37000- strong 
product range, and although not everything 
is kept in stock at the store, any product can 
be obtained from the warehouse within two 
working days, or dispatched by the 
warehouse to the customer’s address. 

The Chester store can be found at Unit 1A, 
The Boughton Centre, Boughton, Chester, 
CH3 SAE Tel: 01244 315484, Fax: 01244 315468. 
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John Mosely constructs this revised valve amplifier and 


tries it with the Velleman digital Pre-amplifier. 


Introduction 


A friend back in the Sixties 
introduced me to electronics, 
and my first project was a 12W 
valve amplifier that was featured 
in Practical Wireless. Being at 
school and short of cash, I 
suppose to some extent part of — 
the pleasure (if you can call it 
that!) was in acquiring the 
necessary bits. I have to admit to 
it being not very elegant, but 
after a problem with the power 
supply (I was badly advised as to 
a suitable alternative to the 
recommended selenium bridge 
rectifier), it worked extremely 
well. I later constructed a second 
one for stereo and a valve pre- 
amplifier to match. This set-up 
lasted for several years and 
performed very well. I then 
moved in to the transistor era. 

It was early in the nineties that 
I acquired some old Leak TL25s 
which I refurbished and which 
brought back memories of how 
well valve amplifiers sounded. 
Later, Mike Holmes (he was 
responsible for the Maplin 
Millenium) and I constructed a 
pair of valve amplifiers based on 
the early designs of Williamson 


using a pair of KT88s in triode 
output mode. Although they 
sounded superb, unfortunately, 
they could not quite manage 
10W, and so were confined to 
the cupboard until I can get 
round to rebuilding them into 
an ultra linear output. 

It was with a certain amount 
of pleasure that it was decided 
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Output per channel: 


Bandwidth: 
Harmonic distortion: 
S/N ratio: 

Input sensitivity: 


SPECIFICATION 


to look at the Velleman Valve 
amplifier again (the original 
article appeared back in March 
1992, issue 51) and use it with 
the digital preamplifier - also 
from Velleman. The valve 
amplifier has had two important 
modifications made to aid 
construction and setting-up - the 
Output stage biasing and setting- 
up is now easier, and the use of 
one large PCB for the vast 
majority of all the components. 
The amplifier design is quite 

straight forward using a 
common ECC82 for pre- 
amplification, ECC83s for 

: voltage gain and phase splitting, 

: and two parallel pairs of EL34s 

: in an ultra linear, push-pull 
output configuration. The one 
distinguishing feature is the use 
of toroidal transformers for the 
main HT and heater transformer 
and the output transformers. 


Construction 


This is not a cheap kit to buy, so 
it is not surprising that the first 
thing you notice is the quality 
of the components used and 
the chassis construction. It is 
also very heavy! 

Construction starts with the 
octal valve bases which are 
mounted using spacers. One 
spacer is mounted between the 
valve base and the top of the 
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Figure 1. Power supply circuitry. 
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Figure 2. Valve power amplifier for one channel. 
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PCB, and another (threaded 
type) is mounted below the 
board. This one is used to 
secure the PCB to the chassis. 
Connections are made to the 
board from the valve bases by 
short links of wire, and it is 
important that the links do not 
protrude above the height of the 
spacer as they will short to the 
metal base cover. These links 
should be as short as possible. 
Next are the wire links, and 
there are many of them, so 
make sure you check that you 
find them all. Next comes the 
diodes and low wattage 
resistors, followed by LEDs, the 
IC socket, reed relays, trimmers, 
transistors, high power 
resistors, Capacitors, screw 
connectors, valve sockets and 
other sundry items. Lastly the 
octal valve base heater wiring 
needs to be soldered into place. 
Velleman supply the necessary 
wire, and again it is important 
to keep the wiring runs below 
the height of the spacers. The 
wires need to be twisted and 
anchored at one end to the 
PCB, and the other ends to the 
respective valve bases. 
Connections to the mains 
transformer are made using 
screw connectors. When this 
wiring is complete, check with a 
multimeter, set to a suitable 
resistance range, that there are 
no shorts. Remember that there 
is a 220Q resistor to ground 
from each heater wiring leg, so 
you will not measure a high 
resistance across the two wires. 
The PCB board is now 
complete, so a thorough check 
of the board should now be 
made. There are nearly 700 
solder joints, so do check very 
carefully as time spent now may 
well prevent problems later. 
There are three small PCBs 
that need to be mounted to the 
back of the case. One carries the 
input phono sockets and the 
other two are used to mount the 
left/right loudspeaker terminals. 
Again, Velleman have used gold 
plated components of the 
highest quality. A small length of 
screened audio lead is supplied 
and this is soldered to the input 
sockets. Also, lengths of cable 
are attached to the 4Q output 
terminal and ground terminal. 
The 4Q connection provides 
feedback to the first stage of the 
ECC83. Note the circuit diagram 
shows this as being taken from 
the 8Q terminal. You may need to 
use a higher power soldering iron 
to make these joints, as the 
loudspeaker terminals are quite 





substantial. The mains input socket 
is also mounted at this stage. 

Protective self-adhesive foil is 
provide to stick on the mains 
input socket and to the top of 
the case above the three 
transformers. Similarly self- 
adhesive feet are stuck to the 
bottom of the case below the 
three transformers. The two 
Output transformers are now 
mounted to the case. The 
Output connections can now be 
made to the loudspeaker 
terminals, remembering to slip 
the supplied heat shrink 
sleeving over the wires prior to 
making the solder joint. The 
mains transformer is now 
mounted. Note that Velleman 
supply the correct mounting 
bolts for all the transformers, 
and it is important to ensure 
that the transformers do not 
touch any metal parts such as 
loudspeaker terminals. 

The main PCB is now mounted, 
and care needs to be taken in 
sliding the board into place. There 
are many screw mountings to 
hold the board in place, and _ 

elleman thoughtfully supply the 
two Allens keys for the job. 

There may be a good 
argument for soldering all the 
transformer connections to the 
board, but Velleman have chosen 
to use screw terminals for all 
these off-board connections, 
except for the audio input, which 
is soldered. This method is 
certainly simpler, and makes 
servicing (if necessary) easier, 
however, the mains transformer 
connections are a little bit tricky 
due to the close proximity of the 
transformer to the PCB, where 
there screw connector is 
mounted. Finally, one last check. 


Testing 


With the front mounted mains 
switch fully down i.e. OFF, 
connect the mains lead to the 
mains input socket and with 
mains voltage applied to the 
amplifier, the red LED next to 
the mains switch should light. 
Now, holding your breath, the 
mains switch is switched on 
(fully up), and the bi-coloured 
LED next to the switch should 


alternately flash red/green. After 


approximately one minute the 
relay will energise and the LED 
should go to continuous green 
illumination. Now with your 
multimeter set to a suitable AC 
voltage range, measure the 6.3V 
heater voltages around the octal 
valve bases. Remember that 
athere are several points on the 
board sitting at over 400V, so 





SPECIFICATION | 


INPUT SENSITIVITY 







phono: 5.5mV/50k 
CD: 500mV/32k 
tuner: 360mV/22k 
tape 1/2: 360mV/22k 








RATED OUTPUT 


line: 1V 
tape: 360mV 
equaliser: 180mV ~ 


















TONE CONTROL 
bass: 
treble: 


+15dB (1OOHZ) in 2.5dB steps 
+15dB (1OkHz) in 2.5dB steps 





S/N RATIO 


phono: 75dB (A weighted/rated output) 
tape/CD/tuner: 100cB (A weighted/rated output) 
THD: 0.01% 

Response: 8Hz to 150kHz (-3dB) 

Channel separation: 90dB 

Crosstalk: 98dB (between inputs) 

RIAA deviation: +0.5dB (20Hz to 2OkHz) 


points indicated on the board 
can be measured, except the 
0.4V bias voltages. If all voltages 
are about right switch off and 
again wait several minutes, and 
insert the eight EL34s. 

Valve amps must always be 
connected to a suitable load, so 
Velleman supply two 8.2Q, 5W 
resistors to complete the set-up 
of the amplifier. With these 
resistors connected, and no 
signal applied, the output valve 
biasing can be set. All eight 
trimmers at the front of the 
board are set anti-clock wise, 
and the eight DIP switches all 
set to the OFF position i.e. up. 


exercise due care. If you are 
happy so far then switch off and 
wait several minutes for the 
high voltage on the smoothing 
capacitors to dissipate. 


The small B9A valves can now 
be inserted - ECC82 and 
ECC83s - and again power up 
the amplifier. When the green 
LED is on, the various voltage 


Velleman has designed a very 
simple, visual and elegant 
method of setting up the bias. 
With the amplifier on and the. 
green LED on, the first switch 
of the left hand DIP is switched 
on i.e. down, RV1 is adjusted 
until the second or third red 
LED (LD4 or LDS) lights-up. 
The DIP switch is then switched 
up and the next one is switched 
on. RV2 is now adjusted until 
again the second or third LED 
lights-up. This is repeated for all 
eight valves. 

The amplifier is now allowed 
to warm up for a further 10 
minutes and the above 
alignment is repeated, but 
instead of red LEDs lighting up, 
adjustment is made until one of 
the green LEDs light up. This is 
again repeated for all eight 
valves. The 0.4V bias voltages as 
indicated on the PCB can now 
be checked. All eight readings 
were very close. 

Before the panels are fitted to 
the case, the final test needs to 
be made! 


The Ultimate Test 


After you have connected the 
amplifier to suitable speakers, 
and before you apply an audio 
signal, check that there is not an 
excessive amount of hum 
present. Hum can be reduced to 
a minimum by carefully rotating 
the relevant output transformer 
either clockwise or anticlockwise 
until the hum is at a minimum. 
This is particularly tricky for the 
right channel as the ECC82 sits 
in front of it. I certainly had to 
put my ear very close to my 
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loudspeakers to hear a very 
small amount from my right 
loudspeaker. 


You have probably spent well. : 


over 20 hours in time and £700 
from your pocket to get this 
far. So just what have you got? 
Simple - a very fine amplifier. I 
fed the output from my CD 
player into the amplifier via a 
shielded volume control pot, 
and the result was excellent. 
We have no doubt all read in 
Hi-Fi magazines those 
wonderful descriptive phrases 
that reviewers tend to use. Well, 
I can now understand what they 
are getting at! Phrases such as 
pace, dynamic, involving etc. all 
take on a true meaning. If you 
enjoy listening to music - any 
music - then this amplifier 
certainly lets you hear it. Pop, 
jazz, classical, blues, it takes 
them all on and reveals all. If 
there is bass there, you will hear 
it, with clarity and depth. Voices 
are clear and well defined. I 
normally listen to a Musical 


Fidelity amplifier with Heybrook 
loudspeakers - but this amplifier 
is several steps up from my 
Musical Fidelity. Valve amplifier 
sound is often described as 
warm, and I have always 
noticed that valve amplifiers do 
produce a distinctive sound that 
I believe is preferable to 
transistor amplifiers. 


Velleman Digital 
Pre-Amplifier 


The digital controlled 
preamplifier is an ideal partner 
for the valve amp offering a range 
of functions and an excellent 
specification. Control can either 
be via front panel push buttons 
or a separately available remote 


Velleman Kit 
K4040 valve amp 


K4100 preamp 
K4101 remote control 
Amp cover — 


VE46A 


Maplin Code _ 
VF83E 


VE47B 


PROJECT PARTS LIST | 


RESISTORS 
R1,2,4 
R3 
R5,10,21,27 
R6,9,39,41,43,45,50,53,55,57 
R7,8 
R11,16,49 
R12,13,48 
R18,24,65,68 
R1925. 
R20,26 
R22,28 
R29,30,31,32,33,34,38,51 
R35,36,47 
R37 : 
R40,42,44,46,52,54,56,58 
R59,60 
R61,62 
R63,64,66,67 
R69, 70,71,72,73,74,75,76,77 
R77 
R78,79 
R80,82 
R81 
R83,84,86;87, 
R85,88 
R89,90,91,92,93,94,95,96 


R97,98,99,100,101,102, 103, 104 


_ R105,106,107,108 
RV1.2,3,4,5,6,/,8 
8.2R 5W 


CAPACITORS 
C1 
oC... 
C3,4,10,18 
- C5,6,9,11, 12,13,14,15,19, 
20,2129 
evi 
| 8,16 
oa 
C4 


- 100pF 400v 


_22nF 6G30V 
A7OnF 


1k 

470R 

22k 0.25W 

220k 0.25W 

2k2 0.25W 

12k 0.25W 

33k 0.25W R1/7,23 820k 0.25W 
820R 0.25W 

180R 0.25W 

1M 0.25W 


~— 3k9 0.25W 


10k 0.25W 
1k5 0.25W 
560R 0.25W 
100k 0.25W 
100k 0.5W 
A7k 0.5W 
220R 0.5W 
330k 0.5W 
270R 1W 
10K 1W 
15k 1W 
680k 1W 
A7k 1W 
390k 1W 
180R 1W 
10R 1W 


A5R 5wW 


100k Vertical Trimmer 


_ 2 off (dummy load) 


— 47nF 


2n2nF 
4uF Electrolytic 
100uF Electrolytic 


ED ELECTRONICS AND BEYOND April 1999 


1428 


Sk3,4 


_ RY3 
— RY4,5 
oo 


control unit. LEDs are used to 
display input selected, volume, 
bass and treble level. In and out 
sockets are provided for a remote 
equaliser, but if one is not used, 
then these sockets need to be 
shorted together. A push button 
is provided to give a flat response, 
plus there is a convenient switched 
mains output. The floor area 
dimensions match the valve amp, 
so that the amplifier can comfortably 
sit on top of the preamp. 

In use, the preamp performed 
remarkably well, and I was 
impressed with the lack of break 
through from one input to 
another. Functions performed as 
expected, and with the tone 
controls in the flat position, the 


Price inc. VAT 


£699.99 
£224.99 
£45.99 
£49.99 





C25,26,27,28 
C29,31 

C30 

C32,33 

C34 

C35,36 


 ¢37.38 


C39,40,41,42 


SEMICONDUCTORS 


‘D125, 16, 18,22,23, 
20 
D3,4,5,6,7,8,9,10,17, 


19,20,21,26 


D11,12,13,14, 


Ale 
U1 


ios — 
‘1D3,4,5,6,9,10,11,12 
LD7,8 


74 


IC 


- MISCELLANEOUS 
Rie 
— swi 
 §W2,3 


preamp did not appear to 
degrade the signal at all. 


Conclusion 


The valve amplifier needs to be 
partnered with loudspeakers and 
sound sources that will do justice 
to its ability. So if you are aiming 
for a realistically priced top-end 
system then this amplifier is a 
worthy contender, and if you do 
need a preamp, then the K4100 
is an excellent match. 

Not only does the system 
sound impressive, but it looks 
impressive too - my family and 
friends remarks backed this up. 
There is a lot of satisfaction in 
knowing that you have built a 
quality hi-fi system, and one 


: you can repair! 


If you buy the amp, preamp 
and remote control then you 
are looking at nearly £1000 
outlay, and if you add the 
matching cover for the valve 
amp then it is over a £1000. Is 


Reed Relays VROSR124 _. 
__ 8P On-On-On . 
‘DIP Switch DS-4P 
(CSkisWwOL 
___2P ScrewConnectar__ 
_ 3P ScrewConnector 
-__ 8P Screw Connector: | 
Octal Valve Base 
_BOAVaveBase | 
Power Relay VR5V122C . 
Power Relay | VRIOV1216 | 
12V Transformer — 
Hi lensformer 
Output Transformer 
| =MainsinputSocke: —si«w 
- Gold-plated Phono socket 
- Gold-plated Speaker Socket _ 
Wire 


it worth it? Personally - yes. 


470uF Electrolytic 

A7uF 1OOV Electrolytic 
100uF 100V Electrolytic 
47uF Electrolytic 


-100uF Electrolytic 


22uF 350V Electrolytic 
100uF 400V Electrolytic 


220uF 450V Electrolytic 


 1N4148 


~ 4N4007 


1N5408 | 

Zener 3.9V 

5mm Red Blinking 
3mm Bicolour 


3mm Red 
3mm Green 

 BC547C 

_ BcSig 

~LM3914° 


: 


_Assorte 











total eclipse happens when the 

Moon passes in front of the Sun, 

blocking its light. It's a remarkable 
sight and usually a once in a lifetime 
experience. The eclipse on August 11, 1999 
is the first total solar eclipse visible from 
the UK since 1927. 

To view the Sun safely you need to make a 
pin-hole camera to project the Sun's image 
or use CE certified glasses. Science Line can 
offer two types of eclipse glasses to readers. 


Solar Viewer - not 
suitable for children 


The Solar Viewer is a hand-held viewer which 
makes it unsuitable for children. It is a robust 
unit of special plastic without cardboard 
around it. This means it offers a wider field of 
view than the conventional glasses and we 
would recommend them to anyone with 
more than a passing interest in the eclipse. 


St Ives 
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o40 BUD 444 
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Eclipse Glasses - 
suitable for children 


The Eclipse Glasses 

are more traditionally 

styled, a bit like 3D 

glasses, with 

cardboard frames and 
elasticated straps 

making them suitable for 
children. However, they are 
also designed to fit adults. 
They are slightly more fragile 
than the solar viewers, but they 
offer a cheaper alternative that are 
suitable for children. 

Both are available with maps and a 
leaflet. Prices start from &5 for the Solar 
Viewer and £3.50 for the Eclipse Glasses. 
Please order by the above telephone 
number only. Lines open between 
1pm-7pm daily. For bulk orders (over 50), 
please call Nicole for further details. 














os 
wo 


N.B. Viewing the Sun is dangerous Those 
doing so do it at their own risk Maplin, 
BSS and its employees do not accept any 
liability for any injury which may arise. 
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Introduction 

When amplifying and 
processing audio frequency 
signals problems are often 
encountered due to wide 
amplitude variations. If an 
amplifier is set up with a high 
gain to amplify signals of a few 
mV then larger signals may well 
result in overload and distortion. 
If the amplifier is being used for 


hi-fi reproduction then probably 


the only way to deal with this is 
to use a circuit with a very wide 
dynamic range as it is important 
that the dynamic characteristics 
are preserved. This often 
means using circuits with high 
slew rates and relatively high 
voltage supply rails. However, 
for other applications such as 
communications, musical effects, 
and the like. an alternative is to 
process the signal so that small 
and large signals both end up at 
a similar level. 

The maximum level of a signal 
can be limited using clipping 
techniques as illustrated in 
Figure 1. However, for many 
applications this method is 
unsuitable as high levels of 
distortion are introduced 
resulting in an unwanted ‘fuzz’ 
effect. Therefore, where 
intelligible audio reproduction is 
required (with the exception of 
certain specialised applications in 
communications) this method is 
best avoided. 

A much more suitable 
method is compression. The 
term 'compression' is often 
used to describe a variety of 
different processes in 
electronics. In the context of 
this article it is a method of 
reducing the dynamic range of 
a signal by controlling the gain 
of an amplifier, without | 
introducing high levels of 
unwanted distortion. 











Gavin Cheeseman describes a 
signal processor for communications, 
and musical effects. 


Most compression circuits are 
based around the use of voltage 
or current controlled amplifiers 
and automatic gain control. 
Typically, the input signal is 
applied to an amplifier and 
part of the output signal is 
rectified to produce a voltage 
corresponding to the average 
amplitude. This voltage is then 
used to control the gain of the 
amplifier. At low signal levels the 
gain is high but as the amplitude 
of the input signal increases the 
gain of the amplifier is reduced 
to compensate. As a result the 
average amplitude at the output 
of the amplifier remains relatively 
constant within a given range 
even though the level of the 
input signal is varying drastically. 
The circuit must be set up to 
respond only to the average 
level of the signal and not to 
individual peaks. The optimum 
time required for the circuit to 
respond to a change in level 
varies depending on the 
application. It is also necessary to 
set a threshold which the signal 
must reach before compression 
starts to take place. 

There are various ways to 
implement automatic gain 
control in a circuit. Indeed a 
variety of different off-the-shelf 
ICs are available designed 


€£> ELECTRONICS AND BEYOND April 1999 


specifically for the purpose. The 
circuit described in this article 
makes use of the LM13700 dual 
transconductance operational 
amplifier IC. This is an excellent 
general purpose device that is 


sh oie 





easy to use and is capable of 
good results. The circuit is 
designed as a general purpose 
building block that can be 
adapted for use in a variety of 
different applications. The block 
diagram of the unit is shown in 
Figure 2 for reference. The 
circuit uses two stages of 
compression to maintain a 
stable output level over a wide 
range of input voltages. 


Circuit Description 
Figure 3 shows the circuit 
diagram of the compressor unit, 
which is relatively simple using 
just three IC's. The unit is 
designed to operate from a 
single rail power supply 
connected to terminals P1 (+V) 
and P2 (OV). Capacitor C2 acts 
as bulk de-coupling for the 
main supply rails. Additional 
high frequency de-coupling is 
also provided close to IC2 and 
IC3 in the form of C9 and C10. 
Operational amplifier IC1 
together with R1 and R2 
provides a low impedance half 
supply reference for the other 
ICs effectively functioning as an 
artificial OV within the circuit. 
The use of IC1 as a unity gain 
buffer allows relatively high 
values to be selected for R1 
and R2. The input to IC1 is 
filtered by capacitor C1. 
Additional de-coupling of the 
half supply reference is 
provided by C3 and C4. IC2 is a 
dual transconductance 
operational amplifier and forms 
the heart of the compressor 
circuit. There are two amplifier 


Audio frequency signal without 
limiting or compression. 


Limiting the amplitude of 
the signal by clipping. 


Compressing the signal. 


Figure 1. Simplified graphical comparison of signal clipping 


and compression. 
































Rectification and 
Filtering 


Figure 2. Block Diagram of compressor. 


sections to the IC as can be 
seen from the IC pinout. Input 
signals are coupled to the input 
of IC2 on pin 3 via C7 and R35. 
Variable resistor VR1 acts as a 
balance control affecting the 
symmetry of the signal. R7 and 
R8 are biasing components. The 
current output of the first 
amplifier is on [C2 pin 5. The 
output current develops a 
voltage across load resistor R6 
and is connected to the base of 
an internal buffer transistor on 
pin 7. The output of the buffer 
on IC2 pin 8 is used to charge 
capacitor C5 producing an 
effectively rectified and filtered 
DC level directly related to the 
amplitude of the input signal. 
This is fed to the diode bias 
input of the IC on pin 2 
effectively controlling the gain 
of the amplifier stage. The base- 
emitter voltage of the internal 
buffer transistors determines 
the threshold at which the 
compressor starts to operate. 
The audio frequency output 
from pin 5 is coupled to the 
next amplifier stage on [C2 pin 
14 via C8 and R9. Once again 
VR2 acts as a balance control. As 


with the first stage, the output 
on pin 12 is fed to the input of 
the buffer (in this case on IC2 
pin 10). The output of the 
buffer on pin 9 is filtered by Co 
to produce a DC level which is 
used to control the gain of the 
amplifier via the diode bias 


Figure 4. IC Pinouts. 








Rectification and 
Filtering 


input on pin 15. In addition, the 
audio frequency output of the 
second amplifier stage is fed to 
the input of IC3 which acts as 
an output buffer. In addition to 
acting as a load for the output 
at pin 12, R10 and VR3 act as a 
variable attenuator allowing the 
user to set the relative output 
level. The Output on IC3 pin 6 
is coupled to output terminal 
P6 via capacitor C11. 


Building the 
Compressor Circuit 


The compressor circuit may be 
built on printed circuit board or 
matrix board. As with most 
amplifier circuits some attention 
must be paid to the correct 
component layout if optimum 
performance is to be achieved. It 
is sensible to layout the 
components in logical order as 
shown on the circuit diagram. 
Try to keep connections 
between components as short as 
possible to avoid stray coupling. 
It is usually advantageous to run 
separate supply rails to each of 
the ICs joining only at the power 
supply terminals. Also take care 


Figure 3. Circuit Diagram. 





with positioning of de-coupling 
capacitors. C2 should be 
positioned close to power supply 
terminals P1 and P2. High 
frequency de-coupling capacitors 
should be kept close to the 
relevant IC. Hence C9 should be 
connected as close as possible to 
IC2 and C10 should be adjacent 
to IC3. This helps to prevent 
high frequency noise on the 
supply rails adversely affecting 
the operation of the circuit. 

It is usually best to start 
constructing the circuit by fitting 
the low profile components 
such as resistors first. As always 
use of DIL sockets is to be 
recommended IC's can 
sometimes be damaged if 
overheated during soldering. It 
also makes life considerably 
easier if it is necessary to replace 
one of the ICs. It is worth 
noting that if the DIL sockets 
are fitted before any of the 
larger components, this makes 
the job simpler, as the socket 
can be held in position during 
soldering by placing the board 
upside down on a flat surface. 
Otherwise, once the capacitors 
are in place holding the socket 
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Audio 
Frequency 
Input 


Fig 5. Connection Diagram. 


Compressor circuit board 


12V power supply 


Audio freq. o/p 


To equipment 
being driven 


Figure 6. Connecting a load to the output of the circuit. 





in place can be quite awkward. 

Pay close attention to 
component polarities where 
applicable. I may be in danger of 
appearing a little repetitive on 
this point but incorrectly 
connected electrolytic capacitors 
and semiconductors can 
explode very violently indeed 
not to mention the damage in 
terms of functionality. Just for 
those who may not be aware, 
the polarity of the electrolytic 
capacitors is indicated by a 
minus (-) symbol on the 
component case close to the 
negative lead. The negative lead 
is also usually the shortest of the 
two. The IC pinouts are shown 
in Figure 4. Please ensure that 
all pins are connected correctly 
before applying power to the 
circuit. It is best to wait until the 
rest of the circuit is constructed 
before inserting the ICs into the 
DIL sockets. 

Once construction is complete, 
take a second look over your 
work, just to check that 
everything is connected correctly. 
Pay particular attention to the 
solder joints. Poor soldering is 
often an initial cause of failure 
when first testing a circuit either 
due to high resistance joints 
(which cannot always be easily 
seen) or inadvertent short 
circuits. Holding the board up to 
a bright light can sometimes 
show up problem areas. Also 
double check the component 
connections against the circuit 
diagram. This may all appear to 
be unnecessary extra work but a 
few minutes spent checking the 
board can save a lot of time later. 


Testing the Circuit : 


In order to test the Compressor 
circuit you will need an AF 
signal source such as a signal 
generator and a method of 
monitoring the output of the 
unit. An oscilloscope is 
preferable but if this is not 
available, a suitable audio 
amplifier may be used. You will 
also need a regulated 12V DC 
power supply. A bench supply is 
ideal. The current consumption 
of the circuit is in the region of 
a few mA maximum. Figure 5 
shows the connection diagram. 
Connect the power supply to 
the circuit. The positive 
connection (+V) is made to 
terminal P1 and the negative 
(OV) connection is via P2. If you 
are using a power supply with a 
current limit control set this for 


+V 


Audio freq. 0/p 


Output 


1/2 supply ref. 


OV 





around 100mA just in case there 
is an error or fault on the circuit 
board. Similarly if you are using 
a high current supply it should 
be suitably fused to protect the 
circuit and prevent any hazard 
due to a short circuit. 

If available it may be useful to 
connect a multimeter set to the 
current range in series with the 
+V supply rail to monitor the 
power supply current. Drastically 
increased current consumption 
can be an early indicator of a° 
fault. If possible, check the 
voltage level at terminal P6. This 
should be approximately half of 
the supply voltage (6V). 

Connect an audio frequency 
signal source to the input of the 
circuit between terminals P3 
(i/p) and P4 (OV). If you are 
using a signal generator, adjust 
the frequency to approximately 
1kHz (sine wave) for the initial 
test. Set the level control of the 
signal source to minimum to 
start with, so that no signal is 
present. Connect an oscilloscope 
or test amplifier to the output 
of the Compressor circuit 


' between P6 (o/p) and P8 (OV). 


If the compressor circuit is 
driving into a high impedance 
input, it is advisable to connect 


7s 


100uUF 100nF 


1uF 


OV 
Input Of al = 


ah 
100uF [~ 77 
1k 
O) 
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a small load resistor between P6 
and P8 as shown in Figure 6 to 
allow C11 to charge otherwise 
there may appear to be a 
standing DC offset. A suitable 
value is 1k. Initially, variable 
resistors VR1 and VR2 should be 
set to central position. VR3 
should be set to maximum. 

Increase the level of the input 
signal until an output is 
detected. At first this may be 
quite distorted. A level of not 
more than a few mV should be 
required. If no output appears 
to be present, disconnect the 
input signal and monitor the 
DC level at IC2 pin 5. Adjust 
variable resistor VR1 for a DC 
level of approximately half the 
supply voltage. Next monitor 
the level at IC3 pin 6 and adjust 
VR2 for a level of approximately 
half supply. Re-connect the 
input signal and try the test 
again. Adjust VR1 and VR2 until 
minimum distortion is achieved. 
If you are using an oscilloscope 
to monitor the output, adjust 
VR1 and VR2 until the most 
sinusoidal output waveform is 
produced. Reset the level of the 
input signal to minimum. 

Once again, slowly increase 
the level of the signal source. As 
the amplitude is increased, a 
corresponding increase at the 
output should be noted. If the 
input signal is increased further, 
a point should be reached where 
changes at the compressor input 
no longer affect the level at the 
output. The output signal 
should remain at approximately 
the same level over a wide range 
of input voltages. It may be 
necessary to re-adjust VR1 and 
VR2 to provide optimum 
symmetry at the output and to 
minimise distortion. Finally 
check that VR3 adjusts the 
output level. 


Figure 7. Example of a simple preamplifier. 





Using the 
Compressor 


The compressor unit lends itself 
to use in a wide range of 
applications. It should be noted 
that the unit is not optimised 
for any specific purpose and 
therefore it may be necessary to 
adapt the circuit or change 
component values to suit 
different applications. 

Before connecting the 
compressor circuit to other 
equipment check that the output 
and input requirements are 
compatible. Variable resistor VR3 
determines the final output level. 
The control should be adjusted 
to suit the drive requirements of 
the equipment connected to the 
output of the compressor. 

In some applications where 
the maximum input level is 
relatively small, a simple op- 
amp preamplifier stage may be 
added to the input of the circuit 
to improve sensitivity. A typical 
example of this type of circuit is 
shown in Figure 7 for reference. 
The value of resistor Ra may be 
modified in order to change the 
gain of the preamplifier. It is 
best to avoid the use of very 
high values of resistance as this 
may result in unwanted noise or 
instability. Although useful for 
amplifying small signals, it 
should be noted that high level 
signals will tend to be clipped 
and this results in distortion. 
Therefore the gain must be set 
at an appropriate level, 
otherwise distortion in the 
preamplifier will tend to 
diminish the usefulness of the 
compressor. Similarly a resistive 
attenuator network may be 
fitted to the input of the device 
if signal levels are very high. 


Applications 


To cover all applications of the 
circuit in detail is outside the 
scope of this article. The 
following suggestions are 
intended to provide an example 
of possible uses for the unit. 
They are not all fully tried and 
tested as specific requirements 
vary considerably and may 
require some experimentation 
to obtain usable results. 


Microphone 


Preamplifier 


A typical application for the 
compressor circuit is as a 
microphone preamplifier for 
communications use. It may be 
necessary to use an additional 
preamplifier stage as described 
earlier to lift the level of the 
input signal to a point where 
limiting takes place. This will 


Variable 
Frequency 
AF. 
Oscillator 


Frequency 


depend on the sensitivity of the 
microphone. When set up 
correctly, the compressor may 
improve the effectiveness of a 
communication link especially 
under weak signal conditions. 


Electromusic 
Applications 


It may be possible to use the 
compressor circuit to produce 
sustain effects for use with 
electric guitars and other 
instruments. For this application, 
it is necessary to set up the unit 
such that limiting starts at a 
very low level. Then when you 
strike a note the circuit will 
attempt to maintain the same 
volume level as the note decays. 
You may wish to reduce the 
value of C5 and C6 to provide a 
more instantaneous effect or 
increase the value to delay the 
effect. However, use of very low 
values may produce undesirable 
effects if there is insufficient 
filtering of the control voltage. 
The compressor could also be 
used ahead of effects units to 
maintain a relatively constant 
input level independent of the 
loudness of the instrument. 


Use with Radio 
Receivers 


Another possible use for the 
circuit is to provide audio 
frequency automatic gain 
control for radio receivers. This’ 
could be useful with simple AM 
communications receivers 
where the audio output level 
can vary over a wide range due 
to variations in signal strength. 
It should be possible to 
maintain the audio output of 
the receiver at a relatively 
constant volume avoiding the 
need to continuously adjust the 
AF gain control. The output of 
the compressor could be used 
to drive a small audio power 
amplifier and loudspeaker. If 


: you are building your own radio 


receiver, it may be worth 
installing the unit inside the 
receiver. A bypass switch could 
be provided. 


Compressor 


Amplitude 


Frequency 


Use with Oscillators 


Often simple A.F. variable 
frequency oscillators or signal 
generators produce an output 
which varies in amplitude as the 
frequency is adjusted. This can 
be a problem when using the 
oscillator for test purposes as it 
is often necessary to adjust the 
level control every time the 
frequency is changed 
significantly. The compressor 
circuit can be used at the 
output of an audio frequency 
oscillator to ensure that the 
output level remains consistent 
over the entire frequency range 
(See Figure 8). Set the oscillator 
to the frequency where the 
output level is minimum. Adjust 
the amplitude so that the 
compressor is driven enough 
for it to limit. Adjust the 
frequency and check that the 
output from the compressor 
remains constant. VR3 may be 
used to adjust the output level. 
A 100k panel mounting 
potentiometer may be used in 
place of the preset resistor if it 
is more appropriate. The unit 
may introduce some distortion 
but for many applications this is 
not a problem. 





Figure 8. Using the compressor to control 
the output of an audio oscillator. 





Audio Processing 
Applications 


Many devices used in audio 
processing such as active filters 
and analogue to digital converters 
have relatively tight input level 
requirements. High level signals 
may overload the device and 
small signals may suffer from 
serious degradation due to noise. 
Compressors may be used to 
try to ensure that the signal 
remains at the most optimum 
level as much as possible. 


Limitations 


The compressor unit described 
is relatively basic and as with 
most simple circuits suffers 
from some shortfalls. There 
may be a degree of distortion at 
some input levels and initial 
alignment may take some 
patience if the best performance 
is to be achieved. However, the 
circuit costs relatively little to 
build and can provide a good 
introduction to automatic gain 
control and compression 
techniques with a whole host of 


practical uses. ELECTRONICS) 
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In this last part Mike Bedford looks at types of 
processor used in cars and a new voltage standard. 


his month, for the final article of our 

in-depth look at electronics and 

computing in the motor industry, 
we're going to have a change of direction. 
The first three parts of the series were 
concerned with the exciting new facilities 
which are now Starting to appear in 
production motor vehicles thanks to 
advances in electronics. And the fourth part 
was an investigation into the use of 
electronics in Formula One and the quest 
for the land speed record. All these articles 
concentrated on what marketeers would 
refer to as “features and benefits”. This 
article, on the other hand, is more technical 
in nature so we'll be looking at what goes 
on behind the scenes. So, if you’ve ever 
wondered, for example, what sorts of 
processors are used in cars and how they 
communicate with each other, this article is 
just what you’ve been waiting for. 


Processors 


We introduced this series with BMW’s claim 
that their 750iL had more processing power 
on-board than the Apollo spacecraft which 
took Neil Armstrong to the moon. But 
whereas this may be an impressive sounding 
claim to the layman, those who are au fait 
with computers will know that the 
phenomenal rate of change could mean that 
this still isn’t a vast amount of processing 
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muscle in today’s terms. After all, that 
historic Apollo 11 landing took place almost 
thirty years ago and it’s probably true to say 
that you don’t need many desktop PCs to 
equal the total amount of processing power 
in Silicon Valley back in 1969. This isn’t to 
underestimate the worth of the innovative 
systems on BMW’s top-end motors but to 
point out that many people — even the 
electronically minded ones — have little idea 
of how many processors and of what type 
are used in vehicle. An answer to the first of 
those questions would be pretty meaningless 
because there’s so much variation. The BMW 
saloon we talked about earlier has around 
forty processors but a basic compact car 
probably has just the one — in the engine 
management system. What would be more 
useful to investigate is what types of 
processors are used for various tasks. Are we 
talking powerful processors like those which 
are used in PCs or are we talking of tiny 8-bit 
devices like the well-known PIC micro- 
controllers? You may be surprised to learn 
that the answer to both these questions is 
“ves”. Cars with systems using Intel Pentium 
MMxX processors have already been 
demonstrated, many of the more basic 
functions in cars are controlled using low- 
cost 8-bit micro-controllers and between 
these extremes is a whole range of processors. 
To start off, therefore, let’s see what types of 
processors are used for what jobs. 








Figure 1. What types of 
processors are used in 
cars? Quite a few as a look 
at the Volvo S80 will show - 
80% of on-board silicon 
comes from Motorola. 





First of all, what about those in-car systems 
which use the Pentium MMxX processor? At 
first sight this seems a rather unlikely 
scenario since this family of processors is 
designed with desktop multimedia 
applications in mind, not control functions. 
But the use to which these processors have 
been put isn’t a run-off-the-mill automotive 
application, instead it’s an entertainment 
and communication system which has been 
incorporated into a car. And as such, this is 
far more the sort of application the top-end 
Intel processors are optimised for. Not yet 
available on production motors, the system 
in question is a technology demonstrator 
which was put on show by Intel at last year’s 
Consumer Electronics Show in Las Vegas. 
Called the Connected Car PC, the system is 
designed to bring PC functionality to car 
drivers and passengers. The demonstration 
vehicle, a Ford Expedition 4X4, integrated 
satellite navigation, cellular phone, Web 
browsing, e-mail, games playing and DVD 
movies. The system may also be extended 
to provide a user friendly front-end to other 
on-board systems. So, for example, by 
communicating with the various vehicle 
management systems, the Connected Car 
PC could determine when the car was due 
for service. This information — plus 
information on local service centres 
obtained from the Web — would be relayed 
to the driver. The interface for the rear seat 
passengers would include a flat panel 
display mounted on the ceiling. For safety 
reasons, the driver would obtain 
navigational information or receive e-mails 
via voice recognition and voice synthesis. 

For a number of years, some of the 
executive saloons have provided driver 
preference features. One example is seat 
positioning. When a driver gets into the car 
and presses the button for, say, driver 
number one, electric motors move the seat 




















forward or backward, up or down, and 
select the angle which that driver prefers. 
Clearly it doesn’t take any very sophisticated 
electronics to do this, in fact it could easily 
be done with a handful of logic chips. 
However, you can’t buy many logic chips for 
the price of a bottom end microcontroller 
so these systems tend to be driven by slow 
8-bit processors with an absolute minimum | 
of memory. PIC processors from Microchip 
are commonly used for this sort of 
applications since they can be bought in 
bulk for about 30p each. Also at the bottom 
end, 8-bit’ processors are used for 
detonating air bags, controlling the 
instrumentation on the dashboard, and lots 
of other non-demanding applications. So 
we've seen both the top end and the 
bottom end of the processor spectrum but 
between these extremes, we have 16-bit 
processors or controllers for ABS brakes, 
fuel injection, transmission and engine 
management and the trend is ever upwards. 
In the near future, many of these 16-bit 
applications are going to become the 
domain of 32-bit processors and DSPs will 
also become increasingly common. Without 
a doubt, we’re going to see some pretty 
powerful processors used in automotive 
electronics in the non-too-distant future. 
And we’re not just talking of their use in 
periphery systems like Intel’s Connected 
Car PC. Motorola, for example, are shipping 
microconrollers with a PowerPC core for use 
with in-vehicle systems. The most likely 
applications for this device will be in the 
power-train. Clearly the consumer will see 
consequential benefits from this rapid 
growth in the number and power of the on- 
board processors. 

The onset of digital signal processing in 
automotive electronics is intriguing. Perhaps 
it would come as no surprise that some of 
the more esoteric applications such as noise 
cancelling and Lotus’ noise synthesis (which 
can make a Citroen 2CV sound like a 





Figure 2. Intel’s Ford 

, Explorer 4X4 was 
-used to demonstrate 

the Connected Car PC 

concept at last year’s 

Consumer Electronics 

Show in Las Vegas. 


Ferrari) use DSPs but their potential use in 
cars goes far beyond this The move to 
“drive by wire” systems is one key 
development which will make use of the 
DSP’s processing capability. In the drive by 
wire approach, all mechanical linkages from 
the driver controls are replaced by 
electronic ones. So, for example, rather than 
have a hydraulic power steering system to 
augment the mechanical linkage between 
the steering wheels and the drive wheels, 
the steering wheel is attached to a 
potentiometer or similar, and the steering of 
the wheels is achieved using an electric 
motor. This is a classic example of a servo 
control system requiring a three term 
controller, something which can be readily 
implemented using a DSP Another example 
of a DSP application is the implementation 
of digital filters for extracting a particular 


type of information from a complicated 
signal. For example, by monitoring the 
engine sound and performing the 
appropriate signal processing, it is possible 
to detect the onset of knocking and adjust 
the ignition timing accordingly. 


The CAN Bus 


If you’ve ever spent much time poking 
around the insides of an average family 
saloon you'll have discovered that some of 
the wiring looms carry a phenomenal 
number of wires. But if fairly run-of-the-mill 
motors, which are comparatively light on 
electronics, contain a lot of wiring, what 
about some of the executive saloons we’ve 
looked at in this series. To provide the 
sophisticated control functions and in-car 
entertainment systems, these cars are 
packed full of sensors, motors, controllers, 
warning lights and the like so the wiring 
looms will, presumably, be even more bulky. 
In fact, it’s been reported that some of the 
more prestigious cars have had over 300 
miles of wire weighing in at 200 pounds — 
that’s the weight of an extra passenger. But 
it’s not just the added weight that’s a 
problem with conventional wiring. The vast 
number of connectors associated with 


Figure 3. PICs are being used for 
keyless car entry systems. Here a 
dedicated chip, from Microchip, off- 
loads the heavy number crunching 
associated with code hopping from 
the main processor. 





conventional wiring looms can be a 
reliability nightmare too. 

In the realm of computer networking, the 
answer to many of these problems is to use 
a bus-based network rather than point-to- 
point wiring. This is the basis of the 
conventional coax-based Ethernet LAN and 
of the Universal Serial Bus which is fast 
becoming the new standard for attaching 
external peripherals to PCs. In a bus, all 
devices attach to the same conductor (or 
perhaps a pair of conductors, one for 
transmit and one for receive) and some sort 
of protocol is used to ensure that only one 
device transmits at once. The same sort of 
principle is now being applied in the motor 
industry. In the early days of bus wiring in 
vehicles, proprietary serial busses were 
used. Today, although manufacturer-specific 
busses haven’t been totally ousted, the 
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trend is toward the use of open standards 
and this clearly has an advantage in terms of 
the availability of off-the-shelf components. 
Two competing standards were introduced 
in the late 80s — J1850 which gained 
popularity in the USA and Japan, and CAN 
(Controller.Area Network) which was the 
choice of European motor manufacturers. 
CAN now appears to be the network of 
choice on both sides of the Atlantic and 
with prices continuing to fall, 
semiconductor manufacturers are 
suggesting that networks — and CAN in 
particular — will soon be found in all cars, 
not only in luxury and performance motors. 
CAN has now gained the status of an 
international standard; being defined by ISO 
11898 and ISO 11519-1. It conforms to the 
OSI 7-layer networking model and defines 
the lowest two layers: the physical layer and 
the data link layer. The highest rate of data 
exchange for which CAN is specified is 
1Mbit/s but it’s common to use lower speed 
networks for less critical systems as a cost 
cutting exercise. For example, a car may 
contain one high speed network for 
essential and safety critical systems like 


Figure 4. Microcontrollers are 
now being designed specifically 
for the automotive market. 
Motorola’s 68HC908AZ60 has a 
built-in CAN interface. 

















engine management, braking and air bag 
control but a lower speed network for the 
lights and the electric windows. A bridge 
would allow data to be passed between the 
two busses. In terms of components, CAN 
controllers are available off-the-shelf from 
various semiconductor manufacturers and 
some microcontrollers — those primarily 
intended for the automotive market — have 
embedded CAN controllers. 

We've already seen some of the advantages 
of using a bus for wiring a car as opposed to 
taking the more conventional approach but 
yet more benefits are available to those car 
manufacturers who have standardised on 
networks like CAN. For a start, the need for 
multiple sensors is eliminated. For example, a 
number of systems may need access to the 
wheel speed — ABS braking, speedometer, 
and traction control all come to mind as 
possible candidates. With the standard 
approach of point-to-point wiring, there’s a 
good chance that a separate wheel speed 
sensor would be required for each of these 
systems, each wired back to each of the 
appropriate controllers. With a CAN bus 
things are quite different — if a single wheel 











me 250kb/s CAN 
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10.4kb/s Volcano-Lite 


speed sensor broadcasts data onto the bus 
then any system can pick up that information 
as and when it’s required. An interesting 
example of how this can lead to exciting new 
features is illustrated by a new car radio 
developed for Mercedes Benz. By using 
information on the speed of the car, the 
volume is adjusted automatically to 
compensate for road noise. Had a separate 
sensor been required, this particular function 
might not have been added due to cost 
considerations. Another advantage is the ease 
with which new features can be designed 
into a car. Very often, new facilities can be 
provided by nothing more than a software 
change — with the possible exception of 
simply connecting a new sensor or some 
other device onto the bus — wiring changes 
become a thing of the past. 


High Performance 
Networks 


Despite the undoubted advantage of a bus 
technology compared to point-to-point 
wiring, and despite the apparent superiority 
of CAN over the J1850 standard, some 
manufacturers are suggesting that CAN will 
not be suitable for all applications. In 
particular, alternatives are being proposed 
for systems in which failure cannot be 
tolerated. If the car radio stops working, 
then it’s littke more than an inconvenience 
and for many systems, the use of CAN will 
continue to grow. However, the move to “- 
by wire” systems such as steer-by-wire and 
brake-by-wire are far more demanding. 
Since these systems are safety critical yet will 
have no mechanical or hydraulic backup, 
network integrity is essential. One problem 
with CAN is that it uses the CSMA/CD 
network access mechanism which is used in 
Ethernet LANs. This stands for Carrier Sense 
Multiple Access with Collision Detection. Ifa 
device wants to use the bus, it listens for a 
carrier. If it senses a carrier, this means that 
another device is already using the bus so it 
waits until the bus is free before jumping in. 
Unfortunately, however, if two devices were 
both waiting for the bus to become 
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Figure 5. Point-to-point wiring is being replaced by vehicle 


networks. Volvo’s S80 has three separate networks. 
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Figure 7. Soon vehicles will have brake-by-wire with no mechanical 

SS Mechatronics components Electronic components or hydraulic backup so the electronic systems must be fault 
tolerant. This is achieved by using the TTP network which offers a 
redundant data path and doubling up on the processor system. 
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overcome these drawbacks of CAN for ‘conductor and ground. 
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Figure 9. Vehicles will soon have a dual 14V/42V power bus in order to cope with 
higher electrical loads. 
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The buzz word for this grey area which 
encompasses mechanical, electrical and 
electronics systems is mechatronics. 
Mechatronics departments are starting to 
appear at many of the world’s academic 
institutions and, in addition to automotive 
engineering, applications include robotics 
and industrial control. Let’s see how the 
adoption of mechatronics principles 
simplifies the design and manufacture of an 
electric window control system. 
Conventionally, an electric motor controls 
the raising and lowering of each window, a 
sensor monitors the windows’ movement 
and checks for obstructions, and a 
centralised microcontroller and associated 
interface electronics attaches to the various 
motors, sensors and switches around the 
car. An electric window system is not 
especially complicated yet, as we can see, 
even this system can involve a reasonable 
amount of wiring. And the electric motors 
can’t even be connected to the other 
components using the vehicle bus since 
they’re dumb electrical components. In the 
mechatronics approach, a motor, sensor, 
interface circuitry and microcontroller are 
assembled as a single component which can 
interface to a CAN bus. Now, the only wiring 
requirement is for each of the distributed 
mechatronics window components to be 
connected to the bus and for the windows 
switches also to be connected to the bus. 
Motorola has partnered with electrical 
connector company Amp to develop 
mechatronics components for the 
automotive industry. Products are expected 
to start rolling off the assembly lines in 2002. 

One important implication of the fact that 


cars contain electric motors and solenoids is 


that the control electronics will have to 
drive high currents. Furthermore, this 
requirement to drive high loads is one 
which will increase. Even if we forget about 
the possibility of the fully electric vehicle or 
the hybrid vehicle which will require huge 
currents, moves to steer-by-wire and brake- 
by-wire plus the increase in comfort features 
such as car seat positioning will all result in 
a greater need of high current electronics. 
Traditionally, high power components such 
as the starter motor have been switched 
using relays but the move now is to the use 
of more reliable solid state switching 
elements. But with the 12V supply currently 
used in cars, this can result in some very 
high currents. For example, an electric 
brake will average 100W and peak S5OOW so 
will draw an average of 8A and a peak of 
40W from a 12V supply. With an on 
resistance of just 40mQ — typical for today’s 
solid state relays — this will result in an 
average power dissipation of 2.5W anda 
peak of 64W, And for equipment such as an 
air conditioning compressor, which 
consumes about 3.5kW, it just isn’t feasible 
to use today’s generation of solid state 
switches. Certainly we can expect to see the 
on resistance of solid state switches 
decrease, in fact a reduction by a factor of 
two every three years is predicted. However, 
another initiative is aimed at reducing the 
power dissipation of solid state switching 
devices. A consortium headed up by the 
Massachusetts Institute of Technology and 
including major American and European 
motor manufacturers plus key automotive 
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Figure 10. OSEK, the operating system for automotive engineering allows software engineers to write software without having to 
take details of the underlying hardware into account. | 


electronics suppliers has proposed 42V 
power bus in addition to the current 12V 
supply. The system is called PowerNet and 
has already been agreed by BMW, Daimler- 
Benz, Ford, General Motors, Peugeot- 
Citroen, Renault and Volvo. 


Software Standards 


From what we’ve seen so far, it will come as 
‘no surprise that the amount and complexity 
of the software residing in motor vehicles is 
growing at a significant rate. Estimates put 
the growth on the size of code in the engine 
management unit at 26% per year and 
software engineers generally assume that 
the complexity of code increases 
exponentially with its size. These figures 
relate to just a single system but we can 
reasonably expect that other systems are 
growing at a similar rate and, furthermore, 
the number of on-board systems is also 
continuing to grow. When we further bear 
in mind that product lifecycles are reducing 
it’s clear that many of the software 
engineering difficulties are the same as 
those which apply to the PC software 
industry. Not surprisingly, therefore, a 
number of software development 
techniques which were adopted in the 
realm of mainstream computing are now 
migrating to automotive electronics. 
Perhaps the most fundamental of these is 
the onset of operating systems. 

In the realm of PCs or workstations, 
either we’re well familiar with the advantages 
of standard operating systems such as 
Windows 95/98, Windows NT or UNIX or we 
just take them for granted. To recap, 
however, an operating system removes from 
the application programmer the need to 
write low-level routines to access each part 
of the hardware and if that operating system 
is a standard (open) one available on a 
number of platforms it makes it easier to 
transfer applications from one system to 
another and to use third-party routines. In 
other words, it makes the programmer 
more productive and it increases flexibility. 
These are exactly the same advantages 
which have led car manufacturers to adopt 
OSEK/VDX — Offene Systeme und deren 


Schnittstellen fur die Elektronik im 
Kraftfahrzeug (Open System and the 
Corresponding Interfaces for Automotive 
Electronics) / Vehicle Distributed eXecutive. 
The goals of the OSEK/VDK consortium — of 
which Mercedes-Benz and Bosch were two 
of the founding members — are to support 
the portability and re-usability of application 
software. Anticipated advantages include 
savings in cost and development time, and 
an improvement in software quality. This 
latter point is particularly important when 
we consider that so much of the software in 
motor vehicles is safety critical. And with 
software becoming ever more complex, 
manufacturers can no longer rely on simply 
testing the software prior to going into 
production as the sole means of eliminating 
software bugs. Instead, the whole of the 
specification and design of the software 
must take place within a quality-conscious 
environment. Writing software which 
adheres to an open operating system 
promotes this sort of approach to software 
engineering. 

Suppliers of microcontrollers intended for 
the automotive market are now in the 
process of launching OSEK/VDX for their 
silicon (Motorola, for example, offers the 
operating system on their 68HC08, 68HC12, 
MPC5xx PowerPC and m.core families) and a 
version is available for Windows NT 
workstations to ease program development 
and testing. Development under OSEK/VDK 
is already underway with the first cars 
designed for this operating system expected 
on the market in the year 2000. 


The 21st Century? 


Over the last few months, we’ve seen a 
picture of a rapid rate of increase both in 
the amount of electronic hardware in 
vehicles and the benefits this is bringing to 
the driver, the passenger and society at 
large. Had this been an article on just about 
any other area of technology, we’d have 
been inclined to close with the sentiment 
“you ain’t seen nothing yet” with hints at an 
ever increasing rate of change. But things 
are somewhat different here. As we’re all 





well aware, not everyone is a fan of the 
private motor vehicle. And without a doubt 
things can’t go on as they have done or our 
roads will grind to a halt, our cities will 
disappear under a sea of exhaust fumes, and 
our countryside will be systematically eaten 
away. The government has already 
announced plans to continue to raise the 
price of petrol above inflationary increases, 
to introduce tolls for driving on some roads 
and in town centres and to put a tax on 
parking spaces. And even when an element 
of “carrot” is proposed to supplement the 
more common “stick” approach, that carrot 
still involves attracting people away from 
their cars to public transport. If public 
transport ran to every home in the UK every 
five minutes then this would be an 
acceptable carrot to most people but, as 
we’re well aware, even an improved public 
transport system will fall far short of this. 
Perhaps there’s a better way. As we saw in 
the second part of our series, advances in 
automotive electronics have already 
improved engine efficiencies, reduced 
emissions and made a significant 
contribution to road safety. Further 
advances in all these areas seem assured 
and techniques which are still at the 
experimental stage promise less congestion 
while, at the same time, providing increased 
road capacity. Instead of penalising car 
users, therefore, an alternative approach 
would be to actively encourage developments 
which would eliminate today’s problems 
with motor vehicles. But, of course, there’s 
a vociferous lobby which would refute all 
such suggestions. This is the lobby which 
would argue that the whole concept of 
personal transport is flawed so, by definition, 
a car will never be socially acceptable 
whatever improvements are brought about. 
So will electronics bring us super-efficient, 
super-clean, super-safe cars which are able 


: to transport anyone anywhere without 


covering more of the countryside with 
tarmac or will the 21st century see the death 
of the car? The former is almost certainly 
possible but whether this scenario comes to 
fruition depends on whether ideology or 
technology gains the upper hand. [iim 


April 1999 ELECTRONICS AND BEYOND @&}_ 





compact monitor tester based on a PIC. 


introduction 


As a repair engineer I am armed 
with an arsenal of test equipment 
to help me diagnose faulty 
computer peripherals. Computer 
monitors are prone to failure 
because they operate at high 
voltages and high temperatures, 
and their analogue components 
e.g. inductors, capacitors and 
resistors etc. are not as resilient as 
their silicon digital counter-parts. 
A computer system may fail 
for a variety of reasons. You 
switch on your PC and nothing 
appears on the screen - so what 
is the fault?. Let us consider the 
possibilities: 
@ The screen saver has come on. 


@ The mains supply is not 
connected. 


@ The mains on/off switch is 
defective. 


@ The internal PSU is defective. 


@ The VGA cable between the 
monitor and the PC is 
disconnected or faulty. 


@ The video card inside the PC 
has failed. 


@ The BIOS has failed. 
@ The monitor is faulty. 


The RGB monitor tester 
described here is a quick and 
simple way to verify if your 
monitor is working. The circuit 
diagram is shown in Figure 1. It 
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works on all monitors as it sends 
out a standard colour signal which 
all modern monitors are capable 
of displaying. No mains is involved 
since it is battery operated and 
therefore safe to use. Now let's 
see how a computer monitor 
actually works. 


VGA Monitor Theory 


PC colour display monitors 
come in all shapes and sizes but 
all work in one of three modes - 
VGA,SVA or XVGA. The mode 
determines the resolution of 
the display i.e. the number of 
individual pixels (dots) that can 
be displayed in a horizontal and 
vertical plane. The greater the 
number of dots, the finer the 
detail and the better the picture 
quality. The mode/resolution 
(dots per inch) is as follows: 





To produce a raster of lines 
covering the entire screen, two 
sync signals are required by the 
monitor which are generated by 
the PC's video card. The line 
sync signal occurs at a high rate 
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Figure 1. Circuit diagram of monitor tester. 











since in the VGA mode it takes 
approximately 30us for the CRT 
beam to traverse the screen i.e. 
from left to right. A line syne 
pulse of approximately 4us 
duration causes the electron 
beam to switch off and to repeat 
the line scan - concurrently, a 
much lower frequency frame 
(FIELD) sync pulse occurs every 
17ms which controls the rate at 
which the monitors vertical 
deflection circuits cause the 
beam to move down the screen. 
See Figure 2. In this way a raster 
of lines is painted across the 
entire screen. The raster does 
not contain any video information 
and serves as a carrier for the 
color video dots which make up 
the picture. For a correctly setup 
monitor, using the brightness 
control, the screen should appear 
black with no visible raster. 

The video information for the 
monitor is generated on three 
different channels - red green 
and blue - by the video card 
inside the PC. These three 
signals modulate three electron 
beams in the monitors CRT 
producing red, green and blue 
beams which converge into a 
single dot on the screen. Each 
color drive signal is in turn 








LOC OBJECT CODE LINE SOURCE TEXT : 0047 0000 0138 NOP > 00B5 0062 0278 OPTION 


VALUE : 0048 0000 0139 NOP : 00B6 0181 0279 CLRF RTCC 
> 0049 0000 0140 NOP : 0280 ;GOTO FIELDS _D 
0001 > 004A 0000 0141 NOP : 0281 
0002 ; RGB_VGA.ASM > 004B 0000 0142 NOP > 00B7 0282 LINES D 
0003 > 004c 0000 ©0143 NOP 0283 
0004 LIST p=16C84 ; PIC16C84 is the target processor : 004D 0000 0144 NOP : 00B7 1185 0284 BCF PORT_A,LINE ;LINE SYNC 
0005 ; . > 004E 0000 0145 NOP > 00B8 0000 0285 NOP 
0001 0006 RTCC EU 1 : 004F 198D 0146 BTFSC LIGHTS, 3 > 00B9 0000 0286 NOP 
0003 0007 STATUS EQU 3 STATUS REGISTER > 0050 28AE = 0147 GOTO D : 0OBA 0000 0287 NOP 
0006 0008 PORT B EQU 6 ‘PORT B : 0051 190D 0148 BTFSC LIGHTS, 2 : 00BB 1585 0288 BSF PORT_A, LINE 
0005 0009 PORT_A EQU 5 PORT A > 0052 2884 0149 GOTO C : 0289 

0010 > 0053 188D 0150 BTFSC LIGHTS, 1 > 00BC 0290 FIELDS_D 
000B 0011 INTCON EQU OBH > 0054 285A = 0151 GOTO B ; > 00BC 1405 0291 BSF PORT_A, RED 
0007 0012 MSB.s-«EQU 7 > 0055 1005 0152 BCF PORT_A, RED > 00BD 1005 0292 BCF PORT_A, RED 
000c 0013 COUNTR EQU 0CH > 0056 1F01 0153 BTFSS RTCC, 6 > 00BE 1505 0293 BSF PORT_A, BLUE 
0010 0014 DLYCNT EQU 010H > 0057 2839 0154 GOTO LINES : Q0BF 1105 0294 BCF PORT A, BLUE 
000A 0015 BUFFER EQU OAH : 0058 0000 0155 NOP > 00C0 1485 0295 BSF PORT_A, GREEN 
000E 0016 BARS § EQU OEH > 0059 2833 ©0156 GOTO CYCLE : 00C1 1085 0296 BCF PORT A, GREEN 
0020 0017 MSEC_20 EQU 020H ;050H : 0157 > 00C2 0000 0297 NOP 
0008 0018 DBL EQU 8 : 0158 > 00C3 1485 0298 BSF PORT_A,GREEN 
0008 0019 GP EQU 8 : 005A 1486 0159 B BSF PORT_B,GLED : 00C4 1505 0299 BSF PORT_A, BLUE 
000F 0020 DB2 EQU OFH > 005B 1006 0160 BCF PORT_B, RLED > 00C5 1405 0300 BSF PORT A, RED 
000D 0021 LIGHTS EQU ODH > 005C 1106 ©0161 BCF PORT B, BLED > 00C6 0000 0301 NOP 

0022 ; 0162 > 00C7 0000 0302 NOP 

0023 : 005D 0163 CYCLE_B > 00C8 1005 0303 BCF PORT_A, RED 
0000 0024 RED EQU 0 ;PORT A VGA CONNEX : 0164 + FRAME > 0009 1085 0304 BCF PORT_A, GREEN 
0001 0025 GREEN EQU 1 > 005D 1186 0165 BCF PORT_B, FRAME > 00CA 1105 0305 BCF PORT_A, BLUE 
0002 0026 BLUE EQU 2 : Q05E 20D8 0166 CALL DELAY : 00CB 190D 0306 BTFSC LIGHTS, 2 
0003 0027 LINE EQU 3 : 005F 1586 0167 BSF PORT_B, FRAME > 00CC 2884 0307 GOTO Cc 
0003 0028 FRAME EQU 3 : 0168 : 00CD 188D 0308 BTFSC LIGHTS, 1 

0029 > 0060 3007 0169 MOVLW B'00000111' : O0CE 285A 0309 GOTO B 

0030 PORT B > 0061 0062 0170 OPTION : O0CF 180D 0310 BTFSC LIGHTS, 0 
0007 0031 RSW EQU 7 ;SWITCHES > 0062 0181 0171 CLRF RTCC : 00D0 2830 0311 GOTO A 
0006 0032 GSW EQU 6 : 0172 +:GOTO FIELDS B : 00D1 1105 0312 BCF PORT_A, BLUE 
0005 0033 BSW EQU 5 : 0173 > 00D2 1005 0313 BCF PORT A, RED 
0004 0034 ASW EQU 4 > 0063 0174 LINES B > 00D3 1085 0314 BCF PORT A, GREEN 
0000 0035 RLED EQU 0 ;LEDS ; 0175 : 00D4 1F01 0315 BTFSS RTCC, 6 
0001 0036 GLED EQU 1 > 0063 1185 0176 BCF PORT_A,LINE ;LINE SYNC : 00D5 28B7 0316 GOTO LINES_D 
0002 0037 BLED EQU 2 > 0064 0000 0177 NOP > 00D6 0000 0317 NOP 

0038 > 0065 0000 0178 NOP > 00D7 28B1 0318 GOTO CYCLE_D 

D039 pH RR RR I ORT TOTO TOT RRR . 0066 0000 0179 NOP . 0319 

0040 ORG 0 > 0067 1585 0180 BSF PORT_A, LINE > 00D8 0320 DELAY 
0000 2805 0041 GOTO START : 0181 > 00D8 300F 0321 MOVLW .15 19 

0042 > 0068 0182 FIELDS B > 00D9 0090 0322 MOVWF DLYCNT 

0043 ORG 4 > 0068 1485 0183 BSF PORT_A, GREEN : OO0DA 0B90 0323 LOOP DECFSZ DLYCNT, 1 
0004 2821 0044 GOTO INTSVC > 0069 1005 0184 BCF PORT_A, RED : Q0DB 28DA 0324 GOTO LOOP 

0045 > 006A 1105 0185 BCF PORT_A, BLUE > 00DC 0064 0325 CLRWDT 

0046 : 006B 0000 0186 NOP > OODD 3400 0326 RETLW 0 
0005 0047 START > 006C 0000 0187 NOP 0327 
0005 20DE 0048 CALL DELAYSLEEP > 006D 0000 0188 NOP : OODE 0328 DELAYSLEEP 
0006 1683 0049 BSF 3,5 > 006E 0000 0189 NOP > O0DE 3020 0329 MOVLW MSEC_20 
0007 30FO 0050 MOVLW B'11110000' ; > 006F 0000 0190 NOP : O0DF 0088 0330 MOVWF DB1 
0008 0086 0051 MOVWF 6 : 0070 0000 0191 NOP > 00E0 0331 DLY1 

0052 > 0071 0000 0192 NOP > Q0E0 0064 0332 CLRWDT 

0053 > 0072 0000 0193 NOP > 00E1 018F 0333 CLRF DB2 
0009 1585 0054 BSF PORT_A, LINE : 0073 0000 0194 NOP > Q0E2 0B88 0334 DECFSZ DB1 
000A 1585 0055 BSF PORT A, FRAME > 0074 0000 0195 NOP > 00E3 28E5 0335 GOTO DLY2 

0056 > 0075 0000 0196 NOP > 00E4 3400 0336 RETLW 0 
000B 3000 0057 MOVLW B'0000' > 0076 0000 0197 NOP : 0337 
000C 0085 0058 MOVWF 5 : 0077 0000 0198 NOP > 00B5 0064 0338 DLY2 CLRWDT 

0059 : 0078 0000 0199 NOP : 00E6 OB8F 0339 DECFSZ DB2 
000D 1283 0060 BCF 3,5 : 0079 198D 0200  BTFSC LIGHTS, 3 > Q0E7 28E5 0340 GOTO DLY2 
000E 178B 0061 BSF INTCON,7 > 007A 28AE 0201 GOTO D > Q0E8 28E0 0341 GOTO DLY1 
QOOF 158B 0062 BSF INTCON, 3 : 007B 190D 0202  BTFSC LIGHTS, 2 > 00E9 3400 0342 RETLW 0 
0010 0063 BUG : 007C 2884 0203 GOTO C 0343 
0010 1006 0064 BCF PORT _B,RLED > 007D 180D 0204 BTFSC LIGHTS, 0 : 0344 END 
0011 1086 0065 BCF PORT B,GLED > QO7E 2830 0205 GOTO A : 0345 
0012 1106 0066  BCF PORT_B, BLED : 007F 1085 0206 BCF PORT_A, GREEN : 

0067 > 0080 1F01 0207 BTFSS RTCC, 6 : SYMBOL TABLE 
0013 3000 0068 MOVLW 0 > 0081 2863 0208 GOTO LINES B : 

0014 008D 0069 MOVWF LIGHTS > 0082 0000 0209 NOP > LABEL VALUE 
0015 0063 0070 SLEEP > 0083 285D 0210 GOTO CYCLE_B : 

0016 0000 0071 NOP : 0211 : A 0030 
0017 0000 0072 NOP : 0212 - > ALL 0018 
0018 0073 ALL > 0084 1506 0213 BSF PORT B,BLED > ASW 0004 
0018 180D 0074 BTFSC LIGHTS, 0 > 0085 1006 0214 BCF PORT B, RLED : 8B 005A 
0019 2830 0075 GOTO A > 0086 1086 0215 BCF PORT_B,GLED : BARS 000E 
001A 188D 0076 BTFSC LIGHTS, 1 : 0216 : BLED 0002 
001B 285A 0077 GOTO B > 0087 0217 CYCLE_C > BLUE 0002 
001C 190D 0078 BTFSC LIGHTS, 2 ; 0218 : FRAME > BSW 0005 
001D 2884 0079 GOTO C : 0087 1186 0219 BCF PORT_B, FRAME : BUFFER 000A 
Q01E 198D 0080 BTFSC LIGHTS, 3 : 0088 20D8 0220 CALL DELAY : BUG 0010 
QO1F 28AE 0081 GOTO D > 0089 1586 0221 BSF PORT_B, FRAME > ¢ 0084 

0082 : 0222 : COUNTR 000c 
0020 2810 0083 GOTO BUG : 008A 3007 0223 MOVLW B'00000111' : CYCLE 0033 

0084 > 008B 0062 0224 OPTION : CYCLE_B 005D 

0085 > 008C 0181 0225 CLRF RTCC > CYCLEC 0087 

0086 0226  +:GOTO FIELDS_C : CYCLE_D 00B1 
0021 0087 INTSVC 0227 2D 0OAE 
0021 118B 0088 BCF INTCON,3  ;DISABLE INT > 008D 0228 LINES C > DBL 0008 
0022 3000 0089 MOVLW 0 : 0229 > DB2 000F 
0023 008D 0090 MOVWF LIGHTS > 008D 1185 0230 BCF PORT_A,LINE ;LINE SYNC : DELAY 00D8 
0024 20DE 0091 CALL DELAYSLEEP : 008E 0000 0231 NOP : DELAYSLEEP 00DE 

0092 :CHECK SWITCHES : 008F 0000 0232 NOP : DLY1 00E0 
0025 1F86 0093 BTFSS PORT_B, RSW > 0090 0000 0233 NOP > DLY2 00ES 
0026 140D 0094 BSF LIGHTS, 0 > 0091 1585 0234 BSF PORT_A, LINE > DLYCNT 0010 
0027 1F06 0095 BTFSS PORT_B, GSW 0235 : FIELDS 003E 
0028 148D 0096 BSF LIGHTS, 1 > 0092 0236 FIELDS C : FIELDS B 0068 
0029 1E86 0097 BTFSS PORT_B, BSW > 0092 1505 0237 BSF PORT_A, BLUE > FIELDS C 0092 
002A 150D 0098 BSF LIGHTS, 2 : 0093 1005 0238 BCF PORT A, RED : FIELDS_D 00BC 
002B 1E06 0099 BTFSS PORT_B, ASW : 0094 1085 0239 BCF PORT_A, GREEN : FRAME 0003 
002c 158D —-0100 BSF LIGHTS, 3 > 0095 0000 0240 NOP : GLED 0001 
002D 158B 0101 BSF INTCON,3  ;ENABLE INT > 0096 0000 0241 NOP > GP 0008 
002E 100B 0102 BCF INTCON,0  ;CLEAR FLAG > 0097 0000 0242 NOP : GREEN 0001 
002F 0009 0103 RETFIE : 0098 0000 0243 NOP : GSW 0006 

0104 > 0099 0000 0244 NOP : INTCON 000B 
0030 1406 0105 A BSF PORT_B,RLED > 009A 0000 0245 NOP > INTSVC 0021 
0031 1086 0106 BCF PORT B,GLED > 009B 0000 0246 NOP : LIGHTS 000D 
0032 1106 0107 BCF PORT B, BLED : 009C 0000 0247 NOP : LINE 0003 

0108 : 009D 0000 0248 NOP LINES 0039 
0033 0109 CYCLE > 009E 0000 0249 NOP : LINES B 0063 

0110 + FRAME : 009F 0000 0250 NOP : LINES_C 008D 
0033 1186 ©0111 BCF PORT_B, FRAME > Q0A0 0000 0251 NOP : LINES_D 00B7 
0034 20D8 0112 CALL DELAY : Q0A1 0000 0252 NOP : LOOP OODA 
0035 1586 0113 BSF PORT_B, FRAME > 00A2 0000 0253 NOP > MSB 0007 

0114 : 00A3 198D 0254 BTFSC LIGHTS, 3 :  MSEC_20 0020 
0036 3007 ©0115 MOVLW B'00000111' : Q0A4 28AE 0255 GOTO D : PORTA 0005 
0037 0062 0116 OPTION > 00AS 188D 0256 BTFSC LIGHTS, 1 : PORT B 0006 
0038 0181 0117 CLRF RTCC > Q0A6 285A 0257 GOTO B > RED 0000 

0118  ;GOTO FIELDS > 00A7 180D 0258 BTFSC LIGHTS, 0 : RLED 0000 

0119 > Q0A8 2830 0259 GOTO A : RSW 0007 
0039 0120 LINES > 00A9 1105 0260 BCF PORT_A, BLUE > RTCC 0001 

0121 > QOAA 1F01 0261 BTFSS RTCC, 6 START 0005 
0039 1185 0122 BCF PORT_A,LINE ;LINE SYNC : QOAB 288D 0262 GOTO LINES C : STATUS 0003 
003A 0000 0123 NOP > Q0AC 0000 0263 NOP > 16C84 0001 
003B 0000 0124 NOP > QOAD 2887 0264 GOTO CYCLE_C : 
003c 0000 =0125 NOP : 0265 : Memory Usage Map ('X' = Used, '-' = Unused) 
003D 1585 0126 BSF PORT_A, LINE : 0266 : 

0127 : OQ0AE 1506 0267 D BSF PORT_B, BLED > 0000 : X---XXXXXXXXKXXX XXXXXXXXXKKKXNAX XXXKXXKXKXEKKKKE XXKKXXXKKKRKXKEK 
003E 0128 FIELDS : QOAF 1406 0268 BSF PORT B,RLED > 0040 : XXXMMXXXXXXXXXXX XXXMMMXXKXXXXXXK XXMKMKMKXKXXXXXK XXXKXXXKKXXXXXKK 
003E 1405 0129 BSF PORT_A, RED > Q0B0 1486 0269 BSF PORT_B,GLED : 
003F 1085 0130 BCF PORT A, GREEN : 0270 > 0080 : XXXXXXXXXXXXXXXK XXXXXXXXXXXXKKXK XMXXXXKKXXXKKKXK XXXKKKKXXKKKXXKK 
0040 1105 = 0131 BCF PORT A, BLUE > 00B1 0271 CYCLE_D > OOCO : XRXEXXXXKXXXKXXX XXKXXXKXKEXKXKXK XXXXKKKKKY------ ---------------- 
0041 0000 0132 NOP : 0272 + FRAME : 

0042 0000 0133 NOP : 00B1 1186 0273 BCF PORT_B, FRAME : All other memory blocks unused. 

0043 0000 0134 NOP > 00B2 20D8 0274 CALL DELAY : 

0044 0000 0135 NOP : 00B3 1586 0275 BSF PORT_B, FRAME 

0045 0000 0136 NOP : 0276 : ot ae : 

0046 0000 0137 NOP : 00B4 3007 0277. ~~ MOVLW B'00000111 Program Listing :RGB VGA monitor. 
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Figure 2. 





level, a white dot is produced, 
conversely all the beams cutoff 
will produce a black dot (no 
video information). 

Due to the nature of the 
electronics associated with 
monitors and the fact that very 
high voltages are necessary for 
the CRT, heat is produced 
which degrades components - 
especially electrolytic capacitors 
- and thereby reduces the 
working life of a monitor. 
Although a typical tube has a 
life of 15000 hours, a monitor 
may fail well before that due to 
component failure. However, if 
a monitor fails to produce a 
picture the cause could just as 





Figure 3. Component overlay. 


generated by an 8-bit D/A 
convertor producing 255 
discrete voltage levels for each 
colour. The amplitude of the 
color signal determines the 
saturation i.e. light/dark) of the 
colour and the combination of 
the RGB signals determine the 


9V DC in 


hue (colour) of the dot on the 
screen. As the raster draws each 
individual dot across the screen, 
it's luminance and chrominance 
(brightness and colour) varies 
in sympathy with the incoming 
video information. If all three 
drive signals are at maximum 
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Note: Links to be made from 
B-B, C-C and D-D 





easily be a failure in the video 
card or PC CMOS setups. This 
monitor tester will soon 
determine what is at fault. It 
could be that one of the 
primary colours (red, green or 
blue) is missing which will 
produce a picture but with all 





the wrong colours. Connect in 
the RGB tester and a red green 
or blue screen is easily produced. 


Description 


The table below shows a typical 
PC colour monitor's factory 
preset display modes and their 
associated vertical and horizontal 
frequencies. The RGB tester 
was measured with a high 
accuracy digital storage 'scope. 


Mode 


Frequency 
Vertical Horizontal 


VGA 1OHz 31.47Khz 
VGA 60Hz 31.47Khz 
VGA 12Hz 37.86Khz 
SVGA 60Hz 37.88Khz 
SVGA 75Hz 46.88Khz 
XVGA 60Hz 48.37Khz 
RGB tester 61Hz 31.00Khz 


The monitor tester utilises a 
PIC16C84 in the SLEEP mode so 
that no ON/OFF switch is 
required. When SW1 is pressed, 
red, green, blue and white bars 
are displayed on the monitors 
screen. Pressing buttons SW2 
SW3 SW4 will cause the screen 
to display a single colour i.e. 
red green or blue. SW5 is the 
reset switch and will blank the 
display and cause the PIC to 
enter the SLEEP mode. Pressing 
any other switch will wake it up 
to produce the separate line 
and frame sync pulses and the 
color information. Associated 
with each switch is an LED of 
appropriate colour to signal 
which colour is being 
generated. Pressing the RGB 
button will light all the LEDs 
and produce bars of different 
colours as well as a white bar. 
Note that the series limiting 
resistor for the blue LED is of a 
lower value (470R) to 
compensate for the reduced 
luminosity of blue. A bank of 4 x 
‘AA size rechargeable NiCd cells 
provide the power with a simple 
charging circuit consisting of a 
single 100R resistor. A DC mains 
adaptor with an output from 9V 
to 12V will recharge the battery 
pack in a couple of hours. 

Construction is straight- 
forward with a few wire links as 
depicted in the component 
overlay diagram, Flgure 3. Note 
wire links from points B-B, C-C 
and D-D. 


Description 


of Firmware 


PIC port lines RAO, RA1 and RA2 
control the switching of the 
RGB drives to the monitor. On 
power-up the routine at START 
configures port A and B lines 
for inputs (switches SW1-SW4) 
and for outputs (RGB, line sync 





and frame sync).The interrupt 
mechanism of the PIC is 
enabled by instructions: 


BSF INTCON,7 
BSF INTCON,3 


All LEDs are extinguished and 
the PIC is sent to sleep. If any 
logic level on port B pins RB4- 
RB7 changes state by pressing 
any switch, an interrupt is issued 
and program execution vectors 
to address 04H at which 
subroutine INTSVC is executed. 
This routine polls each switch in 
turn and sets a flag in variable 
LIGHTS - the bit set dependent 
on switch pressed. Subroutines 
ABC and D are identical in 
structure and generate red, 
green, blue or RGB signals. 





RESISTORS: 


R1 470R Min Res 
A Ro 1K2 Min Res 
R4 AK7 SIL 

R5 100R Min Res 
SEMICONDUCTORS 


IC1 Pre-programmed PIC (See Note) 


LED1 LED Red 

LED2 LED Green 

LED3 LED Blue 

X41 AMHz Quartz Crystal 





@ A frame sync pulse is issued. 
@ The RTCC is loaded with 


00000111 which determines 
the frame rate. 


@ A line sync pulse is issued. 

@ Instructions at label FIELDS 
switch on or off the RG B 
outputs along one line 
scan period. 

@ Successive video lines are 
then repeated until bit 6 of 
the RTCC is set, at which 
point a frame sync pulse is 
issued and the entire frame 
raster is repeated. 


@ Pressing the Reset switch 
(SW5) at any time will disable 
all outputs and put the PIC 
back into SLEEP mode. 


PROJECT PARTS LIST 


M470R 
M1K2 
RA31J 

M100R 


CZ28F 
CZ30H 
JA28F 
FY82D 












15-pin mini D-type male connector 
(on monitor video cable) 


1 Red Video 

2 Green Video 

3 Blue Video 

13 Horizontal Sync 
14 Vertical Sync 
50,/ 

8,11,12 Ground 


Figure 4. D-type connections. 







MISCELLANEOUS 

PL 2.9mm PCB Skt FKO6G 
St 15-pin Sub ‘D’ 900 VGA Skt JW85G 
B1-B4 4 x AA NiCd Batteries 4 pack EM22Y 









Battery Holder CLi9V 

ac O.1in DIL Header/Jumper as reqd. JW59P 
as reqd. UL71N 

SW1-SW5 Push-to-Make Sw KR92A 







Note: A pre-programmed PIC is available from the author 
at £14.50 inc. p&p. 


R.Grodzik, 53 Chelmsford Road, Bradford, West Yorkshire, BD3 8QN 
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rian Wharmby, Technical 
Director of the UK’s 
electricity regulation board 
OFFER, opened Britain’s largest 
fully integrated solar roof at the 
Centre for Alternative Technology 
(CAT) in North Wales during the 
summer of 1998. The roof is 
constructed using an innovative 
‘building integrated’ mounting 
system developed by CAT and 
the University of Wales, and 
funded by the Department of 
Trade and Industry. Normally 
solar electric panels are mounted 
on top of an existing roof, or use 
expensive custom designed solar 
roof tiles. However, CAT’s new 
system enables any standard 
production panel to be used as 
the waterproof roof covering 
itself. This results in significant 
installation cost savings by not 
using the normal roofing 
materials. The CAT’s system can 
also be used in the form of wall 
cladding, such as that used on 
‘high-tech’ look commercial 
buildings. “Solar technology is 
now on the threshold of a 
performance to cost capability 
which will enable it to make 
significant advances in many new 
market areas. The new mounting 
techniques will reduce the costs 








RESEARCH 
ci 


Dr. Chris Lavers looks at an innovative 
solar power roofing system at the 
Welsh Centre for Alternative Technology. 


of the overall system, increasing 
the range of economic 
applications,” said CAT’s solar 
design consultant Paul Trimby. 
The roof will generate over 
3kW of power into the 
independent electricity grid 
powering the centre’s visitor 
complex, with any surplus being 





exported to the UK’s National 
Grid. The completed on-site CAT 
solar roof covers an area of over 
100 square metres, and should 
generate 9MW-hours of electricity 
each year, using pollution free 
solar energy (Figure 1). 

Mr Trimby went on to say 
“Although it is not yet a fully 
economically mature technology, 
the costs are falling every year. 
Solar generators Operate with no 
moving parts, noise or pollution, 
making them the most 
appropriate renewable energy 
source for use in urban areas- 
reducing greenhouse gas 
emissions. As the costs become 
comparable with conventional 
building cladding and roofing 
materials, solar power will allow 
buildings to generate their own 
electricity - selling it to the 
National Grid when they have a 
surplus, and buying electricity 
back when they have a deficit.” 
The roof will be monitored using 
equipment supplied by Dulas Ltd 
of Machynlleth and the Energy 
Equipment Testing Service from 
Cardiff. CAT’s solar roof project 
will provide performance data 
vital to the design of future large 
scale solar power projects 
throughout Europe. 

The Centre for Alternative 
Technology has also launched its 
campaign for a so called 
Autonomous Environmental 
Information Centre (AtEIC) to 
be built using rammed earth and 
sheep’s wool, which will provide 
the site with essential facilities 
for the presentation and 
communication of viable and 
sustainable technology energy 
solutions into the next Millennium. 
AtEIC Campaign President, Lord 
Elis-Thomas, said “The Centre for 
Alternative Technology has 
operated as a model environment 
centre for over 20 years and has 
been a source of inspiration for 
the ecological movement all over 
the world. The new Information 





Centre will extend the scope of 
the Centre immensely and help to 
ensure that our children and 
subsequent generations live a 
sustainable, happier, healthier life.” 

The new Information Centre 
will be constructed using a range 
of innovative low impact materials, 
exploring modern versions of 
traditional technologies and will 
serve as a test bed for ecological 
building techniques. Building 
techniques will include structural 
walls of rammed earth, columns 
held together with earth blocks, 
insulation provided by low grade 
sheep’s wool, local timber, and 
traditional lime rendering. 

The use of rammed earth 
aims to highlight the 
environmental advantages of an 
abundant and locally available 
building material. Project co- 
ordinator Rachel Banks 
explains, “rammed earth will 
hold the building up- it is an 
excellent alternative to concrete 
and cement, it has a high 
thermal mass, is non-toxic and 
abundantly available in most 
areas. Although there is a 
growing interest in using more 
‘natural’ building materials, 
there are as yet few modern 
examples of rammed earth 
technology. As far as we know, 
AtEIC will be the first ever large 
scale public building to employ 
structural rammed earth in the 
UK.” Featuring the latest in 
energy conservation, heating 
waste and water management, 
the AtEIC building will also be 
operated as a model for future 
commercial buildings. It aims to 
produce zero carbon dioxide 
emissions, and will include roof 
mounted solar collectors, rain 
water harvesting; and compost 
public toilets. 
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£89.99 Databank Calculator 
£7.99 
Order Code: EU94C 
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| Smart PCMCIA Reader 
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* Random/repeat play on CD | %* Output impedance 330 ohm 

* 4x25W per channel output | »%* Nominal output level 10dBV 

%* 2 channel line output | %* Power 9.5VAC(via mains adaptor supplied) 
%* Electronic audio controls | »* Dims 483x175x44 mm 

* Bal/fader/bass/treble/loudness controls | %* Weight 2.4kg 


| 
| 
| 
| * Clock function The ultimate effects processor. In addition to the 

| » Illuminated display 256 pre-set digital effects, the unit boasts a built in 
| This stylish radio/CD player from Roadstar is an 3 channel mic/line mixer. With 5 quick pre-set 

| ideal headunit for a car hi-fi system. Featuring a programs and 256 user programs effects include 

| 2-band PLL tuner and detachable front panel, the reverb, delay, chorus, flanger, phaser and karaoke. 
| 

| 

| 


Mini Disc Wallet 


f 





























unit will drive 25W into 4 seperate channels. The 3 microphone inputs have a common 3 band EQ. 
Also includes a seperate stereo RCA input on the 
rear. Can be used in conjunction with a power amp. 


[Order Type 20407 rica each inc.VAT 
| Code New Catalogue Price 





A black simulated leather wallet with individual a ‘cote Typena nua | 
cotton lined pockets to hold up to 12 mini discs. | POA “Mul Eels Processor saa 


Velcro fastener. 


DJ Keyboard 


Dimensions: 185 x 110 x 35mm 
_— _ | Radar Detector 
[Order Type zs «= ~—~—*PriceeachincVAT ~=s—siédi | 


| Code New Catalogue Price | 
ee aN | 


| 
Walkman/Cassette on Bag 
| 
| 





Features 

* 32 note polyphony 

* 284 AWM and sampled voices 
* 61 Keys 

* Reverb 8 types 

%* Chorus 4 types 

* DSP 33 types 

* 6 track user recording 
* Multi fingering music accompaniment 
% Midi compatible 





| ™* 100 patterns | Designed specifically for the European market with 
| Just “PLUG AND GO”. This innovative keyboard Fundemental Mixer Technology(FMT) to achieve 

| from Yamaha features state of the art electronics, excellent detection range and minimal false alarms. 
| ahost of features and reviews to match. The | The product detects all forms of police radar, Laser, 





keyboard includes a built in sampler, 32 note speed camera and Mini Gatso. 
polyphony and an array or special effects and Features 


Stylish padded, black nylon bag with separate , 
q rythms. Perfect for DJ’s to produce backing and | »* Each frequency band(e.g. X band not used by 


compartments for a personal cassette player, 


cassettes and a pair of earphones. Comes music tracks from one easy to use machine. police in UK) can be switched on/off to 


complete with adjustable waist belt. [Order Type cosa Bice each Inc VAT rn ee aneble aise 
; Ss | | | eperate audio/visual alerts. 
re le Me eee < conemn | Code New Catalogue Price | | Full 360 degree protection. 
i g [NBOTY Du Keyboard CCS) «Mute, Dark and City modes. 
[Order Type 23054 Die eachingVAT * Dot matrix high contrast text message 
| Code New Catalogue Price | = = = , display showing radar band/laser and signal 
|PTéeW Wekman Cany Bag £5 99 | High Gain TV Aerials strength / distance to trap. 


%* comes complete with visor and windscreen 
bracket, 2 power cords, spare fuse, hook and 
loop fastenere and full instructions. 


Mini Disc Personal Bag 


[Order Type 22s Price each incVAT = 
| Code New Catalogue Price Offer Price | 
| PWS7S _ _ Radar / Laser Detector £299.99 £279.99 | 





CD Storage 


Available in grouped A,B.C/D and Wideband 
models, these 48 element high gain TV aerials give 
improved signal reception in weak signal areas. 

An ingenious design allows the permanently 
attached elements to ‘lock’ into place in seconds - 
no screwing required. the product comes witrh fully 
illustrated easy to follow instructions 


asc se ASE sess ae sees ses ens AE SSDS 





A blue weatherproof, foam lined fabric bag to house alia en Channel | 
your MD personal stereo and earphones. The Pode P Number 
product comes with a convertible shoulder PT15 A 21 - 37 
strap/waist belt. Zip fastener. PT16 B 35 - 53 
Dimensions: 135 x 107 x 58mm PT17 CD 48 - 68 
Code New Catalogue Price | [Order ~ Typers03=Sté‘<‘iétsw~#*#*~” é#@R ice eachin VAT OOOC*d 
|PT7OM MiniDisc Stereo Bag £7.99 | code oe New Catalogue Price | | 


|PTt BU _ High! Gain Gp WB WV Aerial _ £28.99 | 





CD/Tuner 


This handy wallet will store up to 48 discs. 
| Manufactured from PVC they have the look and feel 
| of genuine leather. The wallet has a zipper for 


Multi Effects Processor 


secure storage 





— | [Order Type css § §§  __ Priceeachinc VAT  —Ss_—| 
Features | | Code New Catalogue Price | 


%* Input impedance line 47K ohm | |PW55K — 48 Disc CD Wallet £9.99 
CD/Tape 10K ohm 

* Nominal input level Line -10dBV 
Mic -50dBV 
CD/Tape -10dBV 


scott sses ede trhestesteS etter isn ee EP PP POSE es St Ee oe Ee EP Ac 


Features 

* AM/FM radio 

* PLL synthesised tuner 
* 30 preset stations 


| 
§ 
| 
j 
| 
| 
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Export carriage charges (1,2 etc) and price information see back of catalogue. T cae in price block indicates while stock lasts. *Calls charged at £1 per min. 






































This unique product can be used in many 
applications were a mirrorred tiling effect is desired. 
Available on easy to cut sheets the product is easy | 


to use. Each facet size is 7 x 7mm and they are | 
available in several sizes. 
PW82 Mirror Mat 200 x 200mm | 
PW83 Mirror Mat 400 x 200mm 
PW84 Mirror Mat 400 x 400mm 
|Order Type 22309 Price each inc,VAT 
| Code New Catalogue Price | | 
| PW82D —200x200mm Mirror Mat £3.99 | | 
| PW83E —200x400mm Mirror Mat £5.99 | | 
|PW84F — 400x400mm Mirror Mat £7.49 | 


CDStorage 











This product which is designed to fit behind your 
car visor, it will hold up to 6 CD’s and also has 

capacity for sunglasses or change and 2 pens/ 
pencils. It has elastic straps for universal fitting. 


“Priceeach incVAT =| 
New Catalogue Price 
£3.99 


| Code 
|NB98G_ Car Visor Storage 


Portable systems | 











Features 


TV Section 

%* Screen size 5 inch (12cm) 

* Black and white picture (low power 
consumption) 

* CCIR, UHF/VHF 

* External antenna socket 

%* Sunscreen 


Radio Section 
% AM/FM/FM Stereo tuner 
%* FM stereo indicator 


Tape recorder 
* Built in microphone 
General | 
* Power supply Battery/Mains/12v | 


TECHNICAL HELPLINE 0897 501353° 


(car adaptor included) 
* Tone control 
%* Headphone socket 
* Platinum finish 


This unusally styled radio/TV/cassette player 
features everything you need for entertainment on 
the move. Designed for portability the sound 
production gives a high quality performance. 


[Order — Type 22523, ~ PriceeachincVAT —*| 
Code New Catalogue Price | 
)PWSIF — S'B&WTViStereo Cass = £90.99 


Remote Controls — 





Let Genii grant you 3 wishes. This stylish products 
has been designed with ease of use and handling 
in mind. Operating up to 3 different infra-red 
devices it is pre-programmed form almost all 
popular brands. 


Features: 

* Pre-programmed and auto code search. 
* Covers 1000’s of barnds 

* operates TV/VCR and Satellite systems 
* Customer helpline 

»* illuminated keys 


[Order Type 2245. Price each incVAT =i 
| Code New Catalogue Price 


/PW27E — GeniiRemote Controls Siver £14.99 


Remote Controls 





Features 

* Operates most brands of TV, Video,AUX and 
Satellite/Cable 

* Preprogrammed for easy set-up 

%* Scan, Teletext, Fastext, Safe Record Key, 
Menu Control 

* Eliminate the need for 4 controls 

* Control Island” for frequently used keys 

* Mode Indicator Lights show device operating 


This 4 way remote control is similar to the 3 way 
remote control, but with the added ability to operate 
Satellite and Cable as well as TV and Video. The 
remote features the unique volume/channel 
“Control Island” that puts the user in control of all 
the most frequently used keys. It features volume 
+/-, power on/off and will change channels and is 
preprogrammed for easy set-up. Includes special 
features Scan ,Colour/Brightness Control, Teletext, 
Fastext, Safe Record Key and Menu Control. 
Remote incorporates Mode Indicator lights to show 
which device is being controlled. Operates any 
infrared TV and is compatible with all brands of TV. 
A consumer help-line is available. Ideal for 
replacing lost or damaged remote controls. 


| Code New Catalogue Price | 
| PW35Q Remote Control 4 £19.99 | | 


DO YOU DO 01702 556001 (J) CASH TEL 01702 552941 /ARAPLI 


Export carriage charges (1,2 etc) and price information see back of catalogue. t symbol in price block indicates while stock lasts. *Calls charged at £1 per min. 
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These elegant stylish headphones from Ross 
provide a good quality headphone ideally suited to 
CD / radio listening. 


= reenter memset rsreernresreres tnt 


[Order Type 2x13. Price each inc.VAT 
| Code New Catalogue Price 
/PTO1B DB Headphones £39.99 





A powerful microphone from Sennheiser suitable 
for vocal applications. The e815S offers you 
Sennheiser quality at an affordable price. Fully 
equipped an XLR cnnector and a noisless on/off 
switch, of particular note is the high feedback 
rejection pattern 


Specifications: 


Frequency Response: 80 - 15KHz 

Pick up pattern: Cardoid 

Weight: 330g 

|Order Type 22685 Price each inc. VAT 
| Code New Catalogue Price | 
}PT13P —_E815S Microphone £39.99 | 


Wireless Headphones 





Utilising the lates 863 MHz technology. Purchase 
one transmitter and one belt clip and convert any 
headphones into wireless a type. The transmitter 
comes complete with phono leads and mains 
adaptor. The beltcip receiver may then be worn and 
a normal pair of headphones simply plugged into 
the unit which has volume, off/on and tuning 
controls. Ideal for listeneing to music in the garden, 
around the house etc. 


i 


[Order Type 22660 _ Price each inc.VAT | 
| Code New Catalogue Price | 
|PTS6P Wireless Transmitter £29.99 | 
|PT37S Wireless Belt Clip £29.99 | 
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Super Sabre Lite | Digital TV Aerial 
| 
| 
| 
| 
* Submersible to 2000 feet (400m) | | 
* Made in the USA | | 
%* Tough ABS body | | 
‘Laser Spot’ Xenon lamp module produces a tightly | An attractive set-top indoor wideband TV aerial, 
focused collimated white light beam. Includes belt | that comes complete with coaxial cable. It features 
spring clip, stainless steel split ring and lanyard. | a unique design that allows the aerial to simply 
Requires 3 alkaline C cells (not included). Length swing up into position, eliminating the need for 
19.1cm, diameter 4.8cm. Spare bulbs available. screws or any assembly and making it easy to 
neve O SNES NU SE EEEEEEEEEEEEEDUDDOOOE EE install in seconds. Fully illustrated instructions 
Order — Type 22421 Price each inc. VAT = | included. The unit is fully compatible with the Digital 
Code New Catalogue Price Offer Price | | terrestrial transmissions. 
TZ06G — SabreLite Bulb £9,99 £8.99 =| | {Order — Type 22499 Price each inc, VAT | | 
ee | Code 7 | New Catalogue Price | | 
[PITIM Digtal Indoor Aerial en 9 ee | An ingenious, new device that combines the 
BI to RJ45 Adaptors | eat of a radio ree oe ne 2 alarm 
H activated message playback. This allows 
: Ui etal hen Clock Radio messages of your choice to be recorded and played 
s ai iene with eda - . back as an alarm. The unit comprises a 2-band 
Baa BT sivis ollie. such ine: radio receiver and display with date, month, year 
a6 tele aes ioe and and day of the week. The unit that is compact, 
ea as a iS RJ45 portable and stylishly designed comes in white with 
(8P8C) modular maekals complimenting grey buttons. Operates with 4 single 
2s typically used in office eee 
data networking schemes. }Order Type 22201 Price each inc.VAT 
| Code New Catalogue Price | 
[PW2BF Home Message Cente 2099 
Code Description | 
UN27E _ Full Master Socket with line protection — 
Features 


UN28F PABX Master Socket w/o line protection 


UN29G PABX Slave Socket only * Ideal Gift 


* Large LCD display 





[Order Typezmo «= +~—~—~—*~PrieeachineVAT = || ‘| ™* Time/yeardate display —__ 
Code New Catalogue Price Offer Price | * Calendar and temperature display 
UN27E —_LAU/I Line Adaptor £6.99 5.99 | * FM/AM radio 
LAU/2 Line Adaptor £5.99 £4.99 | * Natural sounds alarm featuring 
LAUIS Line Adaptor £4.99 £449 Frogs in water 


a cn i icici iii sa eatin 


Amazon rainforest 
Waves on shore 
Birds singing 
* Requires 2 AA batteries and 
4 C types (not supplied) 


This highly innovattive product has a number of 
features not normally found on a single unit. 

A fully functional clock radio with FM and AM bands 
the unit has a large LCD display with a calendar 
normally displayed. In addition to this the unit 
displays the temperature. A further feature is that 
as well as waking to the radio it is possible to have 
one of four pre-programmed sounds to wake up to. 
These sounds are amazon rainforest, frogs in 
water, waves on shore and birds. 
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[Order Type oss =sss(“(sé‘<«*‘t*é‘éSR achinc VAT 


Code New Catalogue Price | 
[PW6P Natural Sounds ago 


A 10m TV/FM coaxial extension reel that allows 
easy re-positioning of TV and Hi-Fi equipment. 

It features a unique design with contoured grip for 
comfort and ease of use. Compact casing makes 
the reel unobtrusive when being used and allows 
for easy storage. Ideal for use in bedrooms, 
kitchens and utility rooms. 

Order Type 22494 Price each inc. VAT 

Code New Catalogue Price 

|PWNO8G lm TVFM Coal Et Rel £9.99 





| Easy to install, simply connect up to 12 Volts and 

| this bright neon light will transform your car. 

| Waterproof, it can be installed anywhere in the car. 
| The product comes complete with fixings and 

| installation instructions. Compared with a bulb, this 
| lamp saves more than 50% of energy. 





Available in blue. 


This CD storage wallet will hold up to a massive 


128 CD's. Made from PVC ithas the look and feel | | Order Type zs Price each inc.VAT | 
of genuine leather. A zip fastener ensures secure | |Code New Catalogue Price | 
storage on the move, | [PAGAN Miteon 
aa a | 

| Code New Catalogue Price 
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Bell Wire 






Ba 


Solid cored low voltage bell wire. The conductors 
are laid side by side in a flat ‘figure of 8’ 
configuration. The solid, plain annealed copper 
cores are 1/0.50mm. 


Sold per metre and on 100m reels. 


Price each inc.VAT 
New Catalogue Price 


Type 23086 


XS92A Bell Wire £0.09 
PU64U Bell Wire 100m £4.99 





Clearsound 750 


Geemarc 





New frequency 

13 memories 

8 channel autoscan 
Last number redial 
Paging facility 

Wall mountable 
Extended standby 


Slim and elegant cordless phone, featuring highly 
advanced cordless technology. This phone benefits 
from all the advantages of clarity and range of the 
new cordless frequencies. 


+ 4 4 > 4 4 + 


Price each inc. VAT 
New Catalogue Price 


Type 23230 
SM93B —_Clearsound 750 £29.99 


RJ11 In-line Coupler 


In-line connector for 
joining two American style 
RJ11 (6P4C) modular 


plugs. 





Price each inc.VAT 
New Catalogue Price Offer Price 


Type 23932 


UN45Y —RUT1 Coupler - £1.99 £1.69 


IEC ‘Hot’ IEC Connector Lead 








Moulded, high quality, 10A, hot condition IEC320 
(BS4491) socket to moulded, non-rewirable cable 
assembly 1m long with standard moulded BS1363 
UK mains plug. This is the standard power lead as 
used by hot appliances such as kettles, toasters, 
etc. Available in black or white. 


Price each inc. VAT 
New Catalogue Price Offer Price 


Type 22268 


PUSIF Hot IEC Lead Bik £5.99 £4.99 
PU52G =~ Hot IEC Lead Wht £5.99 £4.99 
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Mains Extension Reels 


A range of sturdy mains extension reels with integral 
moulded hand grip and double mains socket. The 
reel also has a special storage slot for the mains 
plug for safety whilst transporting the reel. 

Available with cable rated at 6A (when fully 
unwound) in 6m and 10m lengths and at 13A 

(when fully unwound) in 5m and 12m lengths. 


Code Length Current 
TZ56L 6m 6A 
TZ57M 10m 6A 
TZ58N 5m 13A 
TZ59P 12m 13A 


Price each inc,VAT 
New Catalogue Price Offer Price 


Type 23116 


6m 6A Reel £12.99 


10m 6A Reel £17.99 
5m 13A Reel £17.99 £14.99 
12m 13A Reel £19.99 





Security Flashing LED 


A flashing LED in a 
mounting bezel designed 
to be mounted in the 
dashboard to indicate that 
an alarm is installed (even 
if no alarm is installed!) 
Fitted with 1.5m lead. 
Operates on 12Vdc and 
draws 10mA. 





Price each inc. VAT 
New Catalogue Price Offer Price 
UN42V Flashing Alarm LED £1.99 £1.69 


Type 22905 








A simple plug-in adaptor that will allow you to plug 
equipment with the continental Schuko style plug in 
to UK mains outlets. Fused with a standard 1inch 
plug-top fuse to 13A. To BS1363/3 


Supplied singly. 





Type 22928 Price each inc. VAT 
| New Catalogue Price Offer Price 
TZ55K Schuko to UK Adaptor £2.99 £1.99 
Marbella 
Geemarc 





Last number redial 
Time break recall 

Mute button 

Ringer on/off 

Desk or wall mountable 


+ + 4 


Sleek modern desk or wall telephone with solid big 
buttons. Designed in two-tone metallic colouring, 


DO YOU DO 01702 556001 q) CASH TEL 01702 552941 








this phone is functional enough for the office - smart 
enough for the home. Available in the following 
colours: steel blue, petrol green and metallic plum. 


Price each inc. VAT 
New Catalogue Price 
Marbella Steel Blue £12.99 


Type 23223 


Marbella Petrol Gm £12.99 
Marbella Plum £12.99 





Commando Mono CCTV Kit 


Brace 





The Commando camera kit consists of a tough, 
polycarbonate, weatherproof external camera 
housing and installation kit. The installation kit 
contains a 20m pre-wired cable, with SCART and 
phono connections and a mains plug-in power 
supply. This facilitates quick and easy connection 
to a TV or VCR. 


Specifications: 


Weatherproof: IP65 

Sensor element: 1/3” CMOS 

Resolution: 240 TV lines 

Sensitivity: 1 Lux 

Video output: 1Vp-p, 75 

Power requirements: 9 to 12Vdc @ >100mA 
Lens: 3.6mm, 92° viewing angle 


Price each inc. VAT 
New Catalogue Price 


Type 23134 
Commando Mono Kit £79.99 





Ranger Timer Modules 


* Suitable for switches or sockets — 
* 98 switching operations per week 
* Random facility 

* Summertime setting 


Convert any normal mains socket or light switch to 
a timer controlled one. Suitable for both single and 
double sockets. The Ranger 1 (UNO7H) is easy to 
install and wire in to an existing switch or socket. 
An LCD makes it easy to program with up to 98 
switching operations per week. The random facility 
switches on and off randomly and is ideal for 
security as a deterrent. The summertime setting 
allows you to simply add and remove the extra 
hour. 


The Ranger 3 (UNO8J) has all the features of the 
Ranger 1 with the added benefit of a countdown 

timer. This makes it ideal for immersion heaters, 

simply set the countdown timer for, say, an hour 

and it will switch off after that time saving energy 
and money. 

Specifications: 

Voltage: 230 to 250Vac 

Max Load: 138A 


Conforms to BS60730-2-1 Jan97, 
EN60730-1-1995, EN60669 


Price each inc. VAT 
New Catalogue Price Offer Price 


Type 22783 
UNO7H — Ranger 1 £29,99 £24.99 
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CD Storage 


Made from a blend of PVC and and a non woven 
lining this wallet will store up to 24 CD’S in a handy 
sized wallet. 


Order Type 23411 
Code New Catalogue Price 
| PWS7M 24 Disc CD Wallet _ £4.99 


MIDI 


“Price each incVAT 





You can’t combine MIDI signals just by joining the 
wires together. Merging MIDI data is a job for a 
microprocessor, like the state of the art enhanced 
RISC CPU in the Little 2M merge box. The Little 
2M has intelligent prioritisation and interlocks for 
Pitch Bend and MIDI Clocks. It properly merges all 
types of MIDI data including MIDI Time Code and 
System Exclusive. Thanks to state-of-the -art low 
power technology, the unit is powered via one of 
it's MIDI IN lines. Thus, it requires neither batteries 
or an external adaptor. An indicator lamp lights 
when correct power is being received. The same 
lamp dips to indicate transmit data flow. The lamp 
flashes during dense data. It flashes rapidly when 
only synchronisation messages being sent. 


[Order Type 22822 Price each inc.VAT 
| Code New Catalogue Price 
|PT29G Lite 2MMidi Merge Unit (£39.99 


15W Lectern | PA System 








A complete, self-contained voice and music 
amplification system that packs into a single flight 
case. Features metal speaker/amplifier casing, 
additional microphone input, microphone shock 
mount, high sound quality. No technical knowledge 
is required to asseble, the 7 parts fit together in 
minutes.The controls are on the sound column and 
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allow the mixing of a second microphone and an 
‘auxiliary’ (tape, external mixer etc) if required. 


Power Output: 15 Watts RMS 


Microphone 1: 5 mV @ 2kQ 

Microphone 2: 5mV @ 20kQ 

Auxiliary: 50 mV @ 10kQ 

Freq. response: 150Hz-20kHz 

THD: Better than 2% at rated output 
S/N Ratio: all inputs better than 60dB 

Power Req: 12 V dc nominal either from mains 


adaptor (supplied) or from 8 x D 
type batteries (not supplier) 


[Order Type 195s ~ Price each inc.VAT | 
| Code New Catalogue Price Offer Price | 
NM tovieumen aa 


CD Storage 





A stylish brushed aluminium Cd storage rack that 
will hold up to 24CD’s whilist still looking good in 
the living room. 


Price each inc.VAT 


Type 23414 


| Order | 
| Code New Catalogue Price | 
pT See ~~ | 





Cleaning kits 


Site L y 





A useful kit for camcorders featuring a mini-five 
piece vacuum cleaner, wet or dry head cleaner 
tape and cleaning fluids and tissue papers for 
cleaning coated lenses. These neatly packaged 
tools will help keep your camcorder heads and 
lenses clean, ensuring optimum performance and 
reducing the risk of damage. 


[Order Type 22886 Price each inc.VAT 
| Code New Catalogue Price | 
ee 
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Handheld PA System 





The Mini-Vox is the modern alternative to the 
traditional megaphone. It is a featherweight 2.5kg 
and will run for up to 35 hours on a set of dry cell 
batteries. Re-chargeable battery kits are available. 
It is supplied with a detachable microphone and 
shoulder-strap, and can handle crowds of up to 200 
making the system ideal for tour guides, school 
teachers and the security and emergency services 
the evacuation or crowd control. Available with a 
signal alert button for getting attention. 


errata 


[Order Type 20 ~ Price each ine.VAT 
| Code New Catalogue Price 
|PT75S Handheld PA £299.99 | 


| 
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Video Tapes 





* Six Videos at a great price 
%* Maxell for quality 

| Code 

ee eee 


Price each inc.VAT 
New Catalogue Price 
en 


Minidiscs 
‘maxell 


3 pack of recordable mini discs, 74 minutes in 
length. These discs provide exceptional sound 
reproduction, with a long life expectancy. Suitable 
for use with an Mini Disc recorder or player. 

Free storage is given with this item 


prem merece 


| Order 
| Code 


~ Price each inc.VAT 
New Catalogue Price 
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Features 

* World time with 16 zones 

* Choice of 12 or 24 hour clock 

* Clear FM radio with auto scan 

* Alarm function music or alarm 

* 8 digit calculator 

* Displays date, month, year and day of week 
%* Requires 1 x 2032 battery (supplied) 

%* 3xAAA Batteries (not supplied) 


This uniquely designed Computer Style radio alarm 
clock incorporates all the features you would 
usually expect in a radio alarm clock including an 
LCD display that shows date, month, year, day of 
the week, time and the calender and an FM radio 
with auto scan, together with other more unique 
functions like a 8 digit calculator with memory and 
% functions make this a multiple use and very 
useful device. The unusual novelty design is 
particularly appealing to children making it an ideal 
gift for younger relatives or friends. 


Order — Type 22305 Price each inc. VAT 
Code New Catalogue Price 


PW29G — PC Clock Radio £19.99 


Maxell 





Super High Quality Grade Video Cassette best 
suited for long play recording. 
Available in 180, 240 and 300 minute lengths. 


Type 13542 Price each inc, VAT 
New Catalogue Price 
PT59P 300 Min VHS Tape £3.99 
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PA he 


This professional dynamic PA microphone comes 
complete with a long gooseneck terminating in a 
3-pin XLR connector. Suitable for DJ’s public 
address, churches etc. Matt black finish with on/off 
switch on base connector. 






















Type 22379 Price each inc. VAT 
New Catalogue Price 


Dynamic microphone £7.99 
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The portable USB Zip drive utilizes USB advantages. 


¢ Easy to connect. Plug it in, connect the USB 
cable to the computer, and install thelomegaWare 
software. Done! 


¢ Hot swappable. Orice the lomegaWare software 
has been loaded, remove and swap the Zip drive 
with other USB devices without rebooting your 
computer. When you need to reconnect your USB 
Zip drive, just plug the USB cable back into the 
computer and it’s ready to go. 


¢ Simple, lightweight cable. The USB Zip drive’s 
translucent blue cable is thin, light weight and 
connects easily to your computer. 


¢ Connect Multiple USB devices. Using USB 
hubs, you can daisy chain up to 127 devices, 
including the USB Zip drive, on a single USB port. 


¢ Fast, unlimited capacity. Add 100MB of storage 
with each lomega Zip disk the easiest way to 
extend the life and capabilities of your computer. 


¢ Familiar and reliable. Using Zip is familiar and 
easy since it feels and handles like your hard drive. 
Enjoy the peace of mind brought by saving your 
files to rugged, reliable Zip disks. 


* Compatibility. Compatible with over 100 million 
Zip disks and 16 million Zip drives already sold. 


Type 22896 Price each inc, VAT 
New Catalogue Price 





lomega Zip USB Drive £119.99 








A range of USB adapters to convert from Type A to 
Type B to allow users to mix and match cable types 
and genders as required. 


Type 22145 Price each inc, VAT 
New Catalogue Price 

USB Adapter AF-BM £4.99 

USB Adapter AF-BF £4.99 

USB Adapter AM-BF £4.99 





A Compact Flash adapter card to allow users of 
Compact Flash to transfer data to a PCMCIA port. 
No drivers are required and a standard PCMCIA 
port can be used. 


Type 23392 Price each inc. VAT 
New Catalogue Price 
Compact Flash Card £49,99 


A SmartMedia and PCMCIA card reader and writer 
that simply plugs into a parallel port on the PC. 
Install the drivers and the inserted card is displayed 
as an extra drive on your Windows system. 

A keyboard cable adapter is provided to supply 
power to the unit. 


Type 23394 Price each inc.VAT 
New Catalogue Price 
Smart PCMCIA Reader £99.99 
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Compact Flash Reader 





A Compact Flash and PCMCIA card reader and 
writer that simply plugs into a parallel port on the 
PC. Install the drivers and the inserted card is 
displayed as an extra drive on your Windows 
system. A keyboard cable adapter is provided to 
supply power to the unit. 


Order Type 23393 Price each inc. VAT 





Code New Catalogue Price 
LYi9V Compact Flash Reader £79.99 
Playstation SCART Lead 
Performance 





* Playstation compatible SCART Cable 

* Provides Audio and Composite Video outputs 
%* SCART Adapter Included 

SCART adapter cable for use with Playstation 
consoles, compatible with standard SCART sockets 
fitted to most domestic televisions. 


Cable Length 1.7m approx. 


Order Type 23120 Price each inc. VAT 





Code New Catalogue Price 
LY30H PSX Scart AV Kit £7.99 
Canon BJC-5000 
Canon 





Features 

* Innovative Dual Cartridge System - enabling 
five different cartridge combinations for 
different printing applications 

* Vivid 7 Colour photo printing 

%* A3 manual paper feed 

%* Heavy media capability up to 550gsm 

* Up to 7.5 pages per minute mono, 3 pages 
per minute colour 

* Print resolution of up to 1440 x 720 dpi 

%* New pigmented black ink cartridge for crisp 
sharp contrast 

* Drop Modulation TechnologyTM 


The Canon BJC-5000 Personal Printer is a new 
addition to the already successful range of Bubble 
Jet printers. It is Innovative in both design and 
concept, setting new standards in terms of user 
flexibility 

The BJC-500 features a paper path that is able to 
feed extremely thick media, up to 550 gsm. This 
feature makes it possible to print on card stock. A 
wide range of print media is supported including 
transparencies, back print film, and glossy paper. 
The BJC-5000 also supports A4+ (full bleed) media 
enabling a full page of A4 to be printed. 
Additionally the BUC-5000 can print onto media up 
to A3 in size via the manual feed for the occasional 
printing of wide-format documents. 


Price each inc, VAT 
New Catalogue Price 


Type 22511 
LY33L Canon BJC 5000 £249.99 
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Hot-Swap IDE Drive Caddy 





%* Hot-Swap IDE Interface 

* Suitable for hard drives up to 5,400RPM 

* Compatible with RH32 and RH57 IDE caddies 
* Automatic door on outer frame 

% No need to shut down computer to swap caddies 


The RH-37 rack system offers a new level of 
convenience to the PC user. It is now possible to 
hot-swap IDE devices, using a software driver, 
removing the need to reboot. 


The RH-32 and RH-57 IDE caddies are compatible 
with the RH-37 frame allowing users to install hard 
drives with spindle speeds up to 10,000RPM 
(RH-32). 

Supplied with fitting kit and software drivers for 
Windows 95 and 98. 


Order Type 23121 Price each inc. VAT 
Code New Catalogue Price 
LY35Q — Hot Swap IDE Caddy £49.99 


RH-32 IDE and SCSI Caddies 





%* Automatic door on outer frame 

* High efficiency ball bearing fan 

* Tested to 5,000 insertions 

* Suitable for hard drives to 10,000rpm 
* Aluminium inner caddy 


A pair of high quality hard drive caddies with either 
40 pin IDE interface or 50 pin SCSI interface. 
Compatible with RH-57 and RH-37 frames and 
caddies, correct interface type must be used. High 
quality aluminium bodied caddy, with good heat 
dissipation qualities, and auto-eject handle system 
for easy removal. Suitable for use with 1in high 
3.5in drives. 


Order Type 23364 Price each inc.VAT 
Code New Catalogue Price 


LY39N SCSI HD Caddy HP £29.99 





Window CE Companion 


TechROM Go: 
Windows CE is the latest 
operating system for hand 
held computers. This CD- 
Rom contains tools and 
utilities to help you work 
more efficiently, connect 
to other computers and it 
also contains lots of 
leisure & games software 
for all Windows CE based computers. 

All the programs are categorised with complete 
descriptions and with the unique search engine you 
can easily find the utility or program that you want. 












Order Type 23079 . Price each inc. VAT 
Code New Catalogue Price 
TWS50E — Windows CE Companion £14.95 






















14 Digit Tax Calculator 


Texet 





* Giant 14 Digit Display 

* Can calculate those awkward Tax 
calculations 

* Angled Display 

* Full Function Memory 

* Simple Percent Key 

* Dual Powered 


Order = Type 22551 Price each inc. VAT 
Code New Catalogue Price 
TW61R 14 Dig Dual TAX Cale £12.99 





Databank Calculator 


Texet 





%* Dual Line Display 

* IKb Memory 1.3Kb 

* Flip Top Case 

* Telephone/Memory 

%* Separate 10 digit Calculator Keypad 
* Security Password Feature 

* Time/Day/Date Facility 

* Alarm Clock with Scheduler 

%* Metric conversions 

* Auto Shut-Off 


Order Type 22558 Price each inc. VAT 





Code New Catalogue Price 
TW63T — Databank Calculator £7.99 
Flexi Keyboard 2 

Inpace 





Probally the most high-tech keyboard you have 
ever seen. 

Totally flexible Keyboard which can be rolled up for 
easy storage and transportation. 

IP65 rated - resistant against liguid spills, grease, 
dust and grime. 

Slim-line ergonomic design allows the user to 
operate the keyboard with minimal effort, the touch 
sentive keys allow silent operation, with a 
adjustable sensitivity feature. 

Both AT and PS2 (with connector included) compatible. 


Price each inc, VAT 
New Catalogue Price 
TWS1Y — Flexi-Keyboard £69.99 


Type 22605 
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A specially “Made to Measure” Keyboard Glove. 


These gloves protects against liquid spills, dust, 
grime and dirt, they resist oil, grease and most 
aggressive agents. 


Ideal for use in factories, laboratories, hospitals, 
Classrooms. 


Invest in a Keyboard Mailer and choose from 
hundreds of Keyboard Types or if it is an unusual 
type it can be made specially for you. 
Order Price each inc.VAT 
Code New Catalogue Price 

£19,99 


Type 22601 


TW92A Key Glove Mailer 
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Maximize the performance and flexibility of your 
system with the ability to connect up to 15 SCSI 
devices at data transfer rates of up to 40 MBps with 
the Adaptec® AHA-2940UW host adapter. SCSI’s 
multithreaded |/O interface optimizes multitasking 
operating systems like Windows® NT or Windows 
95. Ideal for servers or workstations, the AHA- 
2940UW set the industry standard for compatibility. 


Price each inc. VAT 
New Catalogue Price 
£220,99 


Type 22837 
Apaptec 2940 UW 
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Modular Technology 








%* Nicam Stereo Sound 

* Still Image and Video Capture 

* QuartzSight Colour Video Camera 

* Unlimited Simultaneous Teletext Pages 


Full featured TV with Nicam stereo and Teletext on 
your PC plus the ability to record and capture local 
video or stills and then send them to any e-mail 
address. The TV tuner has automatic channel 
tuning and can present the picture as any size from 
icon to full screen. Additional TV features include 
Channel Preview, Wide Screen, Instant Teletext 
Scrolling, Multiple Live Teletext Screens, DDE 
Links between Teletext and PC spreadsheets, 
Always on Top and Replay. The Always on Top 
mode allows you to monitor what’s on TV while 
working on other windows before blowing the TV 
picture up to full screen for the interesting bits. 


QuartzSight Video Camera is optimised for use with 
PCs. It delivers 24-bit full colour video and is small 
enough to rest on top of most PC monitors. Also 
suitable for live video conferencing over the 
Internet, Lan or Point to Point. Still images and 
video sequences can be sent over the Internet to 
any recipient with an e-mail address. 


Plug and Play installation, compatible with Windows 
95 and 98. 


Television Receiver: 
Connectors: 


21-59 channel range for UHF 
75Q coax ariel, phono for 
composite video 

Requires PCI 2.1 slot with 
support for Bus Mastering 
Dimensions 75x37x58mm, 
Lens Aperture F1.9, Focal 
Length 4.8mm, 45° 
Horzontal Field of View, 
Depth of Field 20cm to 
infinity. 


PC Interface: 


Camera: 


Order Type 22917 Price each inc. VAT 


Code New Catalogue Price 


TV36P_ —- ModTec TV/Cam Card £129.99 





Virtual Access 





* MSN - Multi Subscriber Numbering 

* Multilink PPP Channel Bonding 128Kbps 
* Supports ISDN Worldwide 

* 2 Telephone Ports 

%* Flash Upgradeable 

* UK Caller Line Identification 


The Virtual Access ISDN TA is an easy to use 
ISDN modem designed to provide high 


SALES FAX 01702 554001 


performance access to Internet, Intranet, Retail 
Point of Sale (POS) and Alarm Monitoring services. 
Dual analogue phone ports enable users to make 
phone calls or send faxes whilst also connecting to 
data services such as the Internet. 

Using both of the two 64K channels provided by 
ISDN, the Virtual Access ISDN TA transmits at 
rates up to 128Kbps. Data compression even 
makes it possible to achieve throughputs of up to 
230Kbps over a single B-Channel. 

Advanced features include Multi Subscriber 
Numbering, allowing 10 numbers to be allocated to 
one ISDN line so that fax, phone and modems can 
all have separate direct dial numbers. 

All Virtual Access models are D-Channel ready and 
are able to take advantage of future D-Channel 
data services such as AO/DI. 

Available in two versions with and without Analogue 
Ports 


Rate Adaption: 


Protocols supported include V120, PPP, multilink PPP, 
and Bandwidth Allocation Control Protocol (BACP) 


X.25: 


Support over both B and D Channels (X.3, X.28, 
X.29) TPAD 


Security Protocols: 
PAP, CHAP, Shiva-PAP, MS-CHAP 
Interface: 


ISDN on RJ-45, DTE interface to PC - RS232 
presented on DB9. Analogue on two RJ11. 
Order 


Type 22829 Price each inc.VAT 


Code New Catalogue Price 
ISDN TA Data 





TV48C £149.99 


ATM 





%* PC based CCTV 

* Un-attended event driven video recorder 

* 4 Camera inputs 

* 4 Trigger inputs for sensors 

* Twin double throw output relay 

%* LookC security software and manual included 

* Internal MovieStar PCI capture card and 
external security patch panel 

%* Wiring guide includes Maplin part codes for 
sensors & wire etc 


The MovieStar Security Patch Panel system allows 
you to use a PC to capture video clips from up to 
four cameras. Recording is triggered by inputs from 
standard alarm sensors such as PIR’s, pressure 
mats, door and window contacts. Each camera 
input has it’s own trigger input. The video clips are 
stored to the PC’s hard disc in the AVI movie 
format and the time and date are used as the file 
names. The LookC software opens a new directory 
for each new day and keeps all of the event video 
clips for the day in that folder. 


The LookC software allows you to use the 
computer normally by working in the back-ground 
and you can configure it to ‘pop-up’ into the 
foreground when an event is triggered. The system 
can be used via modem in a remote site to verify 
alarm call-outs and to provide the essential visual 
confirmation of a break-in to enable the police to 
respond immediately. 


The captured image quality is determined in the 
LookC set-up menus, you can choose the 
resolution up to a maximum of 768 x 576 
(broadcast PAL), frame rates of between 1 and 25 
frames per second and a recording time limit. The 
AVI movies are just like any other piece of 
computer data and they can be e-mailed, backed- 
up or sent across local networks. 


The MovieStar Security Pack includes the PCI card, 
patch panel, LookC software and all leads. If you 
have the MovieStar PCI video editing package 
already you can order the Security Upgrade in 
order to give it the full security specification as well. 


Price each inc. VAT 
New Catalogue Price 
£116.33 


Type 23335 


ATM Security Panel 
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Aquapac 





Waterproof protection for your GPS system. 
available in two sizes for different GPS systems. 
Keep your GPS dry, dust and dirt free without 
compromising performance or usability. Weterproof 
to 10m (33ft) thanks to the easy to use, quick 
action Aquaclip seal. 


Medium Case: 220 x 95 x 185mm internal length x 
width x circumference 

Small Case: 165 x 90 x 175mm internal length x 
width x circumference 


Price each inc.VAT 
New Catalogue Price 


Type 23345 


Medium GPS Case £11.99 





Net 5 


A range of high quality Cat2gory 5 unshielded 
twisted pair patch cables e=sembied ir the UK 
using Draka Cardinal straiced UTP ceb'a with 
AMP RJ45 connectors ans boots. These cakles 
are approved by BASEC *c EIA/TIA SES and are 
available in a range of colcurs and leng'ns. Grey 
patch cables are available '. extended lengths. 


Price each inc.VAT 
New Catalogue Price 
Grey UTP Patch 10m £9.99 


Type 12042 





Net 5 


A range of UTP cross-over patch cables suitable for 
connecting two network cards directly to create a 
simple network, also suitable for connecting two 
hubs together when uplink ports are not available. 


Price each inc.VAT 
New Catalogue Price 
TV70M — Grey UTP X-over 0.5m £3.99 


Type 23355 





TECHNICAL HELPLINE 0897 501353°* 


Export carriage charges (1,2 etc) and price information see back of catalogue. T symbol in price block indicates while stock lasts. *Calls charged at £1 per min. 










ASC Bowthorpe 





* Protection Ciamps below 300 Volts 

*” Noise Free Operation with Auiomatic Reset 
* Surges Disipated within the Unit 

ideai for equipment with figure ‘8° lEC power 
sockets this product plugs between the IEC socket 
and the IEC plug and lead supplied with your 
equipment. This cevice dissipates incoming and 
outgoing surges to and from domestic and 
professional equipment. Power consumption is 
minimal and reset is automatic. 


The internal surge supressors are tested against 
worst case conditions as defined in International 

Standards IEEE C62.41-1991 Bat.B3 and comply 
with the recommendations of BS6651:1992 


Appendix C. 
Suitable for use with laptop computers, computer 
peripnscrals, audio equipment, video recorders and 


ath - ~ 
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1EC figure 3 


Price each inc. VAT 
New Catalogue Price 
ISP4 Surge Protector £3.99 


Type 22926 





Pace 





* Digital colour camera for direct connection to 
a USB ready PC 

* Combines visual & audio communications 

* Designed for use over phone lines, ISDN & 
the internet 

&* Ideal solution to video mail, video 
conferencing, att! image capiure & video clips 

& Plug & play for straight ‘orward installation 

Pace coiour video cameras aie the perfect way to 

take your communications into another dimension. 

The Camera is designed for direct connection to a 

USB ready PC. This compact digital camera sits 

neatly on top of your PC monitor and sends 

pictures via the PC’s USB port. It’s also very quick 

and easy to install. You simply plug the camera into 

your USB port and allow Windows’ plug and play to 

install the camera for you. Running the applications 

Supplied with the camera will get you up and 

running in a couple of minutes. 

Specifications: 

Enhanced resolutions of up to: 

704 x 576 pixels (still images) 

352 x 288 pixels (live video) 

24 bit coiour images for smooth colour gradients 

Adjustable fc-us colour digita! CMOS sensor 

Depth of field: 5cm to infinity (variable focus) 

Field of view: 52 degrees (horizontal) 

Frame rate: 30 frames per second 

Video format:  4:2:2 YUV; 4:2:0 YUV;YUV9;24bit 


RGB, 16 bit RGB; 8 bit palletised RGB 
Propriety hardware compression of up to 5:1 


Type 23389 Price each inc, VAT 


New Catalogue Price 
Pace USB Cattiera £09.99 





DO YOU DO 01702 556001 





Give all your documents the personal touch with this 
unique collection of fonts that look like real 
handwriting. Choose sophisticated printing, or you 
may find a “chicken scratch” that looks almost like 
your own! You’re sure to find the perfect style to 
compliment your message. Add individual flair to all 
your letters, invitations and more. All your documents 
will get noticed when you use fonts from this 
comprehensive collection. 


Price each inc. VAT 
New Catalogue Price 
Handwriting ronts £4.99 


Type 22708 





Commate 





* Intel 82440BX Chipset 

%* ATX Form Factor 

* Supports Intel Pentium II up to 450MHz 

%* 100MHz System Memory Bus with Intel 
Pentium II from 350MHz up 

* Up to 768MB SDRAM using 3 x 168-pin 3.3V 
DIMM Sockets 

%* AGP Slot Functions in 1x and 2x mode 
(66/133MHz) 

* 4x PCI Slots & 3 x ISA Slots 

* 2X Serial & 1 x Parallel Port 

* 2X USB Ports 

* 2X Bus Master UDMA/33 EIDE Channels 
Support 4 x Devices including ATAPI 
CD-ROM 

* ACPI & APM Power Management 

* Award BIOS 


Price each inc. VAT 
New Catalogue Price 
Commate Pll BX Board £89.99 


Type 22748 





CASH TEL 01702 552941 
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Socket 7 Motherboard 


Commate 





* ALI Aladdin V Chipset 

* Baby AT Form Factor 

%* Supports all Socket 7 Processors 
(at time of writing) 

%* Up to 100MHz System Memory Bus 
(with compatible CPU) 

* Up to 128MB EDO/FP DRAM using 2 x 72-pin 
SIMM Sockets 

* Up to 512MB SDRAM using 2 x 168-pin 3.3V 
DIMM Sockets 

%* AGP Slot Functions in 1x and 2x mode 
(66/133MHz) 

* 4x PCI Slots & 2 x ISA Slots 

* 2.x Serial & 1 x Parallel Port 

* 2 x USB Ports 

* 2x Bus Master UDMA/33 EIDE Channels 
Support 4 x Devices including ATAPI CD-ROM 

* ACPI Power Management 

* Award BIOS 


Price each inc. VAT 
New Catalogue Price 
£49 99 


Order 
Code 


Type 22752 


Commate Socket 7 Brd 


TT99H 


MXPRO 200 Processor 
Upgrade 


Evergreen 








%* Microsoft Windows certified processor with 
64k write-back cache 

* Universal voltage support 

%* Upgrade selected 75MHz and higher Pentium 
systems 

* Includes a high performance BIOS upgrade 

* Plugs into standard Pentium CPU socket 
(socket 5 and 7 compatible) 


The Evergreen MXPRO processor upgrade boosts 
75MHz and higher Pentium systems to MMX 
performance levels. The Evergreen MXPRO 
supports top brand name system models such as 
IBM, Compagq, Dell, Packard Bell and more. 

It comes with universal voltage support for 75MHz 
and higher Pentium systems, and BIOS upgrade for 
selected systems. 


Price each inc.VAT 
New Catalogue Price 
£99.99 


Order 
Code 
UAOOA 


Type 22790 


E/Green Pen Upgrade 





ELECTRONICS 








Analogue to USB Gameport 
Converter 





%* A convenient way to add more than one 
joystick to your PC 

»* Use your favourite analogue joystick on a 
USB port 

* Compatible with conventional analogue 
joysticks 

* Eliminates the need for re-booting when 
changing joysticks 

* 6 foot extension cable 

An ideal soulution to the problem most gamers 

have when wanting to use multiple joysticks. 

Instead of unpluging one joystick to add another 

just add this device to your USB port and you can 

have two joysticks running on your PC. 


Price each inc. VAT 
New Catalogue Price 
£9.99 


Order 
Code 
UA22Y 


16bit PCI Soundcard 


Type 23256 
USB Joy Converter 





* 16bit soundcard with PCI interface 

%* SoundBlaster Compatible 

* Windows 3.1, 95/98 and NT support 

* Full Duplex CODEC Support 

A 16bit PCI sound card with built in wavetable and 
3D sound. It comes with support for MIDI 
aplications. Included on the card are ports for 
Joysticks, Line In, Line Out, Speakers Out and 
Microphone In. 


Price each inc. VAT 
New Catalogue Price 
£19.99 


Order Type 23263 
Code 


UA25C 


Voodoo 2 3DFX 12Mb Card 


PCI Sound Card 


%* Voodoo 2 3DFX 12Mb card 

»* Fully compatable with almost all modern 
software 

* Direct-X and Open GL compatible 

%* Speed up your 3D games experience 

Join the new revolution in gaming with this top of 

the range Voodoo 2 12Mb card. The Voodoo 2 is 

compatible with all 2D cards and uses a link to 

connect to your existing graphics card. 


Please note you must use this in conjunction with a 
standard 2D graphics card. 


Order 
Code 
UA28F 


Price each inc.VAT 
New Catalogue Price 
£99.99 


Type 23275 


Voodoo 2.30 12Mg 




















* Standard 105 Key Windows 95/98 Keyboard 

* Built in glide pad mouse with 2 buttons 

%* Connects using both a PS/2 and 9 way serial 
adaptor 

* Comes with a PS/2 to DIN convertor 


A Windows 95/98 keyboard with built in glide pad 
mouse. Ideal soultion for people with minimal space 
in which to move a standard mouse. Plugs into your 
standard keyboard and mouse ports and comes 
complete with all drivers required. 


Order 
Code 
UA29G BTC 814 Keyboard 


SOHO Network Hub 


Price each inc.VAT 
New Catalogue Price 
£29.99 


Type 23276 








* 5 port Ethernet hub for connecting up to 5 PCs 

* Compatible with 10BASE-T specification 

%* Wall mountable and hub cascading options 

* 6 LED indicators for easy network 
troubleshooting 


A pocket size network hub ideal for home or small 
office use. It is compatible with the industry standard 
10BASE-T and can be extended by cascading the 
hubs. You have the option of power either from an 
AC power adaptor (not supplied) or using the power 
from the keyboard port using the adaptor supplied. 


Price each inc. VAT 
New Catalogue Price 
£29.99 


Type 23252 


UA32K 5 Port 10BASE T HUB 





%* A PCI adaptor that allows you to add two 
USB ports to your PC 

* Compatible with all USB devices 

%* Fully Supported by Microsoft drivers 

* Upto 12Mbps Data Transfer speed 


A low cost addition to your PC that allows you to 
connect USB devices. The Card simply fits into any 
free PCI slot allowing for trouble free installation of 
USB equipment such as Joystcks, Mice, Speakers 
etc. Compliant with PCI 2.1. Requires Windows 95 
V2.5x or Windows 98. 


Order 
Code 
UA33L 


~Price each inc.VAT 
New Catalogue Price 
£29.99 


Type 23242 





USB Host Adapt PC 


IAMAPLIN SALES TELEPHONE 01702 554000 (J) SALES FAX 01702 554001 (J) INTERNET www.maplin.co.uk 


Export carriage charges (1,2 etc) and price information see back of catalogue. { symbol in price block indicates while stock lasts. *Calls charged at £1 per min. 





System Temperature Monitor 





%* Check the temperature of your system 

%* Switchable between Centigrade and Farenheight 
* Built in clock 

% User set Upper Temperature Warning 


Check that your PC is not getting too hot with this 
computer thermometer. It fit’s neatly into any free 
5.25 inch bay (possibly even if there is a hard disk 
behind it) with the display built into the blanking 
panel. Ideal for high specification PCs where internal 
temperature is generally higher than normal. 


| Order Type 23268 
Code 


Price each incVAT =| 
New Catalogue Price | 
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The EB104 network kit contains the following parts: 
* One 4 port ethernet hub (EN104TP) 

* Two 10BaseT ISA ethernet cards (EA201) 

* Two 25ft twisted pair cables 

* A full instruction book 


This network kit contains all the parts required to set 
up a Windows 95, 98 or NT network. All components 
are plug and play for ease of installation. Perfect for 
use at home or in a small office or workgroup. 


[Order Type 23059 Price each inc.VAT 
| Code New Catalogue Price 
[UAW Bay EB104 Net Kit £4.99 


RIO MPEG Player 





* Palm size for easy portability 

* Supports MP3 compression 

* 32MB built-in flash memory 

%* Expandable playback time with removable 
flash cards 

* Skip free - no moving parts 

%* MusicMatch Jukebox Limited Edition 
software for converting CD’s to an MP3 format 

%* CD Music Sampler 

%* Goodnoise: The premier source on the net for 
high-quality, downloadable musicMP3.com: 
Over 100 songs from new artists MP3 songs 
from MusicMatch and Audio Explosion, also 
included 


Internet Music in the Palm of Your Hand! 
Diamond’s Rio PMP300 is the first portable MP3 


TECHNICAL HELPLINE 0897 501353° AA) DO YOU DO 01702 556001 @ CASH TEL 01702 552941 


Export carriage charges (1,2 etc) and price information see back of catalogue. T symbol in price block indicates while stock lasts. *Calls charged at £1 per min. 
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music player for under £180 that stores up to 60 
minutes of digital-quality sound. It’s smaller than an 
audio cassette and has no moving parts, so it never 
skips. Powered by a single AA battery, Rio provides 
up to 12 hours of continuous music playback. 


[Order Typezs0s Price each incVAT  —_| 
| Code New Catalogue Price | 
|UA78K Dia Rio £179.99 
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Banshee PCI 





* Single-slot 2D, 3D graphics and video 
accelerator 

* 3Dfx Interactive3/4 Voodoo Banshee® chipset 

* Integrated 250MHz Palette-DAC supporting up 
to 1920x1200 at 75Hz 

%* 16MB of 100MHz SDRAM 

%* MPEG-1/MPEG-2 and full-motion video 
playback acceleration 

%* PCI bus version 2.1 

% Multi-display support under Windows3/4 98 

%* VESA DDC 2B + DPMS 

* Full Plug-and-Play compliant 


A complete 2D/3D graphics solution based on the 
new Voodoo Banshee® chipset from 3Dfx 
Interactive3/4. 


Features a full 128-bit graphics core and the same 
3D rendering technology used in the award-winning 
Voodoo2. 


16MB of high-speed SDRAM and a 250MHz DAC 
deliver awe-inspiring resolutions, rock-solid refresh 
rates, and stunning visual quality. 


[Order Type 23028 Price each inc.VAT | 
| Code New Catalogue Price | 
|UA8iC — C/L Banshee PC! £79,99 
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Marble Mouse 
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* Feels like a mouse, works like a trackball 

* Superior precision and smooth motion 

* Reduces movement; saves desk space 

* Works with Windows® 3.1x, 95, 98 and NT® 4.0 


Logitech® Marble® Mouse fits right or left hand like 
a mouse and works with the convenience of a 
trackball. Patented Marble optical technology 
provides superior precision, reduced wear and 
smooth motion, and eliminates the need for regular 
cleaning. Just move the trackball instead of moving 
the whole mouse around. It saves desk space, 
reduces hand and wrist movement, and plugs 
conveniently into your system’s serial or PS/2 port. 
There’s no need to bother with software. Use it with 
Windows® 3.1x, 95, 98, and NT® 4.0 applications. 
Includes a three-year guarantee. 


[Order Type 23068 
| Code 


| UA90X Marble Mouse - 


“Price each incVAT = 
New Catalogue Price 
£39.99 
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A Type B USB cable which features male Type B 
connectors at both ends. 


Connectors: Type B male to Type B male 
Lengths: 2m, 3m, 5m 

[Order Typezssor =si(‘iés~ «© ‘éPPriceeachincVAT = 
| Code New Catalogue Price | 
|UB16S — USB Type B-B 2m £4.99 | 


USB Adapter Cable 








A Type A to Type B USB adapter cable for 
connecting equipment with different USB 
connector types. 
Connectors: 
Length: 


Type A male to Type B male 
2m, 3m, 5m 


———Priceeach inc VAT = 
New Catalogue Price 
£5.99 


[Order Types 
| Code 
|UC03D USB Type A-B 3m 


| 
| 
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USB Mouse 






* USB Connection 
* Ergonomic Design 
»* Easy Installation 


A standard USB mouse for use with computers that 
have USB ports, suitable for home or office as an 
upgrade or replacement. 


Order Type 23159 Priceeach incVAT = 
| Code New Catalogue Price | 
|UCTOL —USBICE Mouse £9.99 | 

















Matrix 





* Virtual Laboratories 

* Electronic Workbench & Crocodile Clips 
Compatible 

* Full Audio Commentary 

%* Supervisers’ notes 

* Editable Worksheets 


Electronic Circuits & Components provides a sound 
introduction to the principles and application of the 
most common types of electronic components and 
how they are used to form complete circuits. 
Sections on the disc include: fundamental 
electronic theory, active components, passive 
components, analogue circuits and digital circuits. 
A full set of support materials is included. 


Note This version is the Full Licence Single 
User/Institution version | 


Type 23169 Price each inc. VAT 


New Catalogue Price 
PFO3D —_Electronic Circuit £24.99 





Matrix 


Digital Flectronics 


* Virtual Laboratories 

* Over 20 links to predesigned Electronics 
Workbench circuits and Crocodile Clips 

* Full Audio commentary 

* Supervisors’ notes 

%* Editable Worksheets 


Digital Electronics provides a broad introduction to 
the principles and practice of digital electronics, 
including logic gates, combinational and sequential 
logic circuits, clocks, counters, shift registers and 
displays. The CD ROM also provides an 
introduction to microprocessor based systems 


Note:- 


OA24 Student Version 


(Home Use Only) 


Price each inc,VAT 
New Catalogue Price 
OA24B Digital Elect Student £46.94 


Order Type 23170 
Code 
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Primax 





* 36bit Colour Scanner 


* 300 x 600 Optical Resolution, up to 19200 dpi . 


with software enhancement 
* Parallel Port Interface 
* 2 Year Warranty 
* Comes with OCR Software 


A full colour scanner from Primax boasting an 
optical resolution of 300x600 dpi which can be taken 
as high as 9600 dpi with software enhancement. 
This powerful scanner plugs directly into your 
parallel port making it very simple to install. The 
Colorado 9600 scans, faxes or copies with one 
single action. 9600 dpi resolution and 36bit colour 
give bright clean results. A full version of PrimaPage 
98 home edition - an excellent OCR program based 
on the award winning FineReader - is included. 


Price each inc. VAT 
New Catalogue Price 
UC40T — Colorado Direct 9600 £49.99 


Type 23323 





C.ITOH 





The C.ITOH EZ-2 and EZ-4 direct thermal label 
printers have many versatile features and are 
extremely easy-to-use. Neat, dynamic and 
compact - these two particular products (with 
remakably small footprints) are ideally suited to 
home office or small company use, as well as a 
range of commercial and industrial applications. 
They are not only easy-to-load and operate but are 
extremely robust and reliable. 


C.ITOH EZ-2 (just 215mm high x 144mm wide 
x127mm deep)is one of the smallest printers 
available, yet, it is capable of providing exceptional 
print quality at speeds of up to 2 inches per second 
and has a facility to take 2 inch wide label rolls upto 
260 meters long. This neat little printer makes light 
work of address labels, tickets and receipts. 


C.ITOH EZ-4 on the other hand offers the same 
print quality and speeds, but being a little larger in 
size, is designed to take 4 inch wide labels that 
make it ideal for larger labeling applications. 

Free Windows software and drivers are supplied. 
This includes a full set of Windows drives (versions 
3.1/95/98 &NT) as well as the exclusive C.ITOH ‘Q 
Labels’ which is a fully featured easy to use 


Windows label design software package for printing 


Graphics, fonts and bar codes. 


Price each inc. VAT 
New Catalogue Price 
UC49D — CITOH EZ-2 Printer £399.99 


Type 23378 











SALES FAX 01702 554001 


Primax 





* 3 Button Mouse 

* Middle button is a scroll wheel 
%* Micro Switch Buttons 

* 400dpi resolution 

* USB version 


The unique finger controlled PRIMAX Prima 
Navigator Pro mouse lets you scroll smothly and 
easily through text and columns. Ideal for surfing 
the Internet, it works with any Microsoft Windows 
application and includes Mousesuite 98 software for 
personalizing button and scroll control. 


Price each inc. VAT 
New Catalogue Price 
UC56L Navigator Pro USB £19.99 


Type 23327 





APC 





* Full time noise, surge, spike and black-out 
protection 

%* Dedicated surge protection socket 

* 2 Year warranty 

* Instantaneous battery backup 


APC’s Multipath Power Protection offers complete 
system protection. There is no need to purchase a 
separate UPS or Surge protector for your printer 
and other peripheral devices. User replaceable 
batteries give you a renewable UPS that keeps 
protecting your equipment year after year without 
factory service. A push-button resettable circuit 
breaker allows quick and easy recovery if you 
accidentally overload the UPS. Suitable for use on 
workstations or servers at home on in the office. 


Price each inc. VAT 
New Catalogue Price 
UC60Q — BackUPS 300MI £79.99 


Order — Type 23310 
Code 





Lascar 





Available configured as a counter, timer or 
frequency counter, these microcontroller-based 
meters are designed around a 6+3 character 
alphanumeric starburst LCD, and are housed in a 
snap-in DIN sized enclosure for easy assembly. 
The meter features 10mm digit height, password 
protection of configuration settings, choice of 
annunciators, leading zero blanking, on-board 
buzzer and power-up with “last saved settings”. 
Navigation through the menu is straightforward and 
allows the the user to configure the meter. Besides 


INTERNET www.maplin.co.uk 








displaying the measured input, the meter can be 
made to control events via its two open collector 
outputs. The meter can communicate with other 
intelligent systems via its built-in RS232 and 
RS485 communications ports. Several meters can 
be networked and each individually addressable. 


Specifications: 


Operating Temperature 0 - 50°C 
Temp Stability (freq & timer) 20ppm 
Supply Voltage 4.5 - 5.5V 
Supply Current 35mA 
Supply Current (light off) 15mA 


Input Voltage 15V 


Display range (freq & count) -99999 to 
+999999 
Max I/P Freq (counter only) 15KHz 
I/P Freq (freq counter only) 0.1-1M(Hz) 
Min I/P Pulse (freq counter) 0.5 us 
Display Area (mm) 57.5% 15.0 
Bezel Dimensions (mm) 72 X 36 
Panel Cut-out 68 x 33 


This product is supplied with detailed instructions 


Price each inc.VAT 
New Catalogue Price 
Prog Counter £117.44 


Type 22688 


Prog Freq Counter £117.44 
Prog Timer £117.44 





Dual Rail 5V PSU 


Lascar 





%* Adjustable voltage twin rail PSU 
* Simple screw terminal connection 

%* Encapsulated mains transformer 

* Positive and negative adjustable rails 

* 20 turn trim pots for accurate setting 

A low cost adjustable twin rail power supply, 
meeting the requirements of the European CE 
Directive. A quality British product, the PSU 203 is 
a low profile easy to use linear supply suitable for a 
wide range of applications 


Technical Specifications 


Load Regulation: 1% 
Line Regulation: 1% 
Ripple: 0.5mV 
Temperature Range: 0-70°C 
Output - DC @ 20°C 
Positive: V: 5 - 15V 

I: =150mA (max) 
Negative: V: -5 - -15V 

I: = -150mA 
Input 50-60Hz 110 - 125 Vac 
(link selectable) 220 - 250 Vac 





Type 22641 Price each inc, VAT 
New Catalogue Price 
TY63T ~— PSU203 £37.15 
High Grade Audio Capacitors 
Samwha 





* For high grade audio equipment 

* High resonant frequency 

* Low ESR 

* Low impedance 

%* Snap-in terminals 

%* Manufactured to ISO9001 standard 


A range of very high quality audio grade capacitors 


TECHNICAL HELPLINE 0897 501353* (J) DO YOU DO 01702 556001 (J) 
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with both 2 pin and 4 pin variants 
Specifications: . 


Tolerance +20% 

Temp range -40 to +85°C 

Load life 2000Hrs @ 85°C ' 
Leakage =3V(CV) (uA) 


current (max) 
Dimensions - dia x length (mm) 


TY98G 30x60 
TX83E 35x60 
TX84F 40x60 
TX85G 40x80 


Price each inc. VAT 
New Catalogue Price 
AG 10000uF 63V 4 Pi £11.72 
AG 1000uF 80V4Pin £16.12 
AG 4700uF 63V 2 Pin £4.67 
AG 6800uF 63V 2 Pin i.e 


Type 23074 





Component Analyser 


Peak 





* Automatic component identification 
- Bipolar transistor 
- MOSFETs 
- Diodes 
- Diode networks 
%* Automatic pinout identification for all the 
above components 
* Gain measurement for transistors 
* LED illumination regardless of connected 
polarity 
* 2 line supertwist LCD for clear analysis results 
* Colour coded, gold plate test clips 
* Single button control 
%* Automatic power-on and power-off 
* Long life battery supplied 
* Low battery warning 
This component analyser is a highly advanced 
instrument that provides a wealth of functionality 
and features in one extremely easy to use unit. 
You will no longer need to search through lengthy 
data books in order to identify component 
identification and pinouts, this instrument does it all. 
In addition to all this the instrument also measures 
component functionality and even measures 
transistor gain. Using the latest manufacturing 
techniques together with advanced microprocessor 
software, this instrument is a true innovation for the 
engineer, technician, hobbyist and student. 


Dimensions 131 x 65 x 30 (mm) 


Price each inc,VAT 


Order — Type 23012 


Code New Catalogue Price Offer Price 
UE94C Component Analyser £99.99 £89.99 
Diode Tester 

Peak 


* High quality diode tester 

* Instant test of all diodes 

* Displays polarity 

* Auto power-off 

* Test leads terminated by crocodile clips 
* Battery and instructions included 


This useful and ingenious device allows the user to 
detect faults and polarity of all diodes in usually 
less than six seconds. The unit will also check 
LEDs and illuminate them whilst under test to show 
it is working. 
Specifications: 
Detectable Junction 
Battery Life 
Dimensions 


<2:0V 
1500 tests (approx) 
80 x 56 x 25 (mm) 


Price each inc. VAT 
New Catalogue Price 


Type 22979 
UESTY — Diode Tester £29.99 











CASH TEL 01702 552941 





MOSFET Analyser 


Peak 





* Pocket size MOSFET analyser 

* Colour coded leads terminated in crocodile 
clips 

* Suitable for both N and P channel devices 

* Identifies gate, drain and source 

* Complete with battery and instructions 


This high quality piece of test equipment is an 
advanced microcontrolled instrument that will 
quickly and easily analyse almost any enhancement 
mode MOSFET. With the touch of a button, the 
analyser will verify the MOSFET under test is 
working, identify Gate, Source and Drain and 
determine an N-channel or P-channel type. 
Specifications: . 
MOSFET Type 

MOSFET Technology 
Gain Range (@ids=3mA) 
Peak Test Voltage 

Peak Test Current 4mA 


N/P Channel 
Enhancement 
25mA/V (typ) 
5.5V 


Analysis Duration <1S 
Display Duration (pass) 20 S (typ) 
(fail) 5 S (typ) 
Temperature Range +10 to 45 °C 
Dimensions (mm) 80 x 56 x 25 






Price each inc. VAT 
New Catalogue Price 
£39.99 





Order — Type 22985 
Code 





UE92A — Mosfet Analyser 


Transistor Analyser 


Peak 






An advanced Microcontrolled instrument that will 
quickly and easily analyse almost any type of 
Bipolar transistor. With a press of a button, the 
analyser will verify the transistor under test is 
working, identify Base, Emmitter and Collector and 
determine whether the transistor is NPN or PNP type. 


Specifications: 


Transistor type NPN/PNP 
Transistor technology S/Ge 

HFE Range @Ic=3mA >20 (typ) 
Peak test voltage 5.58 V 

Peak test current 4mA 
Analysis duration <1S 
Display duration pass 20 S (typ) 
Display duration fail 5 S (typ) 
Temperature range +10 to 45°C 
Dimensions (mm) 80 x 56 x 25 


Price each inc.VAT 
New Catalogue Price 
UE93B Transistor Analyser £39.99 


Type 22987 
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Master Faders 


Alps 





* Very high quality 
* Very high precision 


% Single or dual logarithmic tracks 

%* Super smooth actuator travel 

A pair of master fader slider potentiometers 
available as both single and dual track variants 


Specifications: 
Power Rating 
Resistance Tolerance 
Temperature Range 
Resistance Scale 
Resistance 

Actuator Travel 


Order Type 22972 
Code 


UE89W — Master Fader Sngl 


UESOX — Master Faders Dbl 


Slim Line Slide 


0.25W 

+20% 

-25 to +70 °C 
Logarithmic 
10kQ 

100mm 


Price each inc. VAT 
New Catalogue Price 

£2.02 

£2.84 





Potentiometers 


Alps 






* Metal construction including tapered lever 
* Linear and logarithmic tracks available 


A range of standard, low profile slide 
potentiometers suitable for many applications 
including audio and light fading. They are available 
in two series, a 50kQ linear track and a 10kQ 
logarithmic track. Each series has devices with 


30,45 and 60 mm travel. 
Specifications: 
Operating Temperature 
Sliding Life (approx) 
Tolerance 

Body Width 


Max Operating Voltage 

Variant(mm) 30 45 
Log 0.1 0.125 
Lin 0.2 0.25 


-25 to +70 °C 
10,000 cycles 
+20% 
8mm 
Log - 150V 
Lin- 200V 
Power (W) 

60 

0.1 

0.2 


Note: For knobs for these devices see Fixings & 


Hardware section 


Type 22960 


New Catalogue Price 


30mm Slider 10K 
45mm Slider 10K 
60mm Slider 10K 
30mm Slider 50K 
45mm Slider 50K 
60mm Slider 50K 


Alps 





Price each inc. VAT 

Offer Price 
£4.99 
£5.99 
£9.49 
£13.99 
£1.49 
£1.69 


£5.28 
£6.34 
£10.38 
£16.47 
£1.73 
£2.02 





* Low profile 

%* Smooth operation 
%* Manufactured to the highest quality 
* Logarithmic tracks 
* Available in single and dual slide format 


A pair of very high quality master faders in a low 
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profile format. The slider is available in two 
variants, the first being a single throw slider with 
the second being dual. 


Specifications: 


Slider Travel 60mm 
Power Rating 0.2W 
Resistance Tolerance +20% 
Operating Temperature -25 to +70 °C 


Order 
Code 

UE87U 
UE88V 


Price each inc. VAT 
New Catalogue Price 
£2.84 
aie 


Type 22962 


Fader Snql 
Fader Double 





Low Impedance Electrolytics 


Samwha 





* Extremely low impedance at high frequency 

* Ideally suited for use in switching power 
supplies 

%* Manufactured to ISO9001 standards 

* Solvent proof 

* High reliability 

%* Max leakage current 0.01CV or 3uA whichever 
is greater after 2 mins 


A range of 105°C rated electrolytic capacitors with 
an extremely low impedance at high frequency. 


Specifications: 


Operating temperature range -55 to +105 °C 


Capacitance tolerance +20% 

0.5” Pitch 
Stock DxL Impedance Ripple Current 
Code (mm) @100kHz (mA rms) 
TX86T 5x11 40 18 
TX87U 5x11 36 27 
TX88V 5x11 22 40 
TX89W 5x11 1.8 45 
TX90X 5x11 1.06 67 
TX91Y 6.3x11 0.52 110 
TX92A 6.3x11 0.43 135 
TX93B 8x11.5 0.3 204 
TX94C 8x11.5 0.16 305 
TX95D 10x16 0.09 560 
TX96E 13x20 0.046 1112 
TX97F 13x25 0.036 1430 
TX98G 16x25 0.028 1848 
TX99H 16x25 0.027 1888 
UE50E 16x35.5 0.020 2410 
UE51F 18x35.5 0.018 2610 


Price each inc. VAT 
New Catalogue Price 
£0.18 
£0.18 
£0.18 
£0.18 
£0.20 
£0.23 
£0.23 
£0.34 
£0.34 
£0.68 
£1.29 
£1.65 
£2.60 
£2.16 
£2.85 
£4.44 


Type 23049 


Low Rad tuF 50V 
Low Rad 2.2uF 50V 
Low Rad 4.7uF 50V 
Low Rad 6.8uF 50V 
Low Rad 10uF 63V 
Low Rad 22uF 63V 
Low Rad 33uF 50V 
Low Rad 47uF 50V 
Low Rad 100uF 35V 
Low Rad 200uF 35V 
Low Rad 470uF 35V 
Low Rad 1000uF 25V 
Low Rad 2200uF 25V 
Low Rad 3300uF 16V 
Low Rad 4700uF 16V 
Low Rad 6800uF 16V 


5 Watt Resistors 


Meggitt 





An innovative high power to size 5 watt power 
resistor consuming minimum board space with cool 
operation at board level even at full power. Wide 
range of ohmic values. 


Specifications: 





Power Rating 
Resistance Tolerance 
Temperature Co-eff 
Max Working Voltage 
Operating Temperature 


Type 23136 


5W 

+5% 

300ppm / °C (max) 
350V 

-55 10 275 °C 


Price each inc.VAT 


New Catalogue Price 


SQM5 3R3 
SQM5 4R7 
SQM5 10R 
SQM5 22R 
SQM5 33R 
SQM5 47R 
SQM5 100R 
SQM5 220R 
SQM5 330R 
SQM5 470R 
SQMS5 1K 
SQMS 2K2 
SQM5 3K3 
SQM5 4K7 
SQM5 10K 


£0.5 
£0.5 
£0.5 
£0.5 
£0.5 
£0.5 
£0.5 
£0.5 
£0.5 
£0.5 
£0.5 
£0.5 
£0.5 
£0.5 
£0.5 





Wide Temperature Range 


Electrolytics 


Samwha 





%* Wide operating temperature range 
* Cleaning and solvent proof below 200V 
%* Manufacured to ISO9001 standard 


%* General purpose 


A range of general purpose, wide temperature 
range miniature aluminium electrolytic capacitors 


Specifications: 
Operating temperature 


Leakage | @<100V 
Leakage | @>100V 
Capacitance tolerance 


Type 23090 


-55 to 105°C @<100V 
-40 to 105°C @<350V 
-25 to 105°C @<450V 
0.01CV or 4uA (greater) 
0.02CV+15yA (>5 mins) 
+20% 

0.5” Pitch 


Price each inc.VAT 


New Catalogue Price 


105C Rad tuF 100V 
Rad 2.2uF 100V 
Rad 3.3uF 100V 
Rad 4.7uF 100V 
Rad 6.8uF 100V 
Rad 10uF 100V 
Rad 22uF 100V 
Rad 33uF 63V 
Rad 47uF 63V 
Rad 100uF 50V 
Rad 220uF 50V 
Rad 470uF 50V 
Rad 1000uF 25V 
Rad 2200uF 25V 
Rad 3300uF 16V 
Rad 4700uF 16V 
Rad 6800uF 16V 
Rad 10000uF 10V 


£0.13 
£0.13 
£0.13 
£0.13 
£0.13 
£0.19 
£0.3 
£0.19 
£0.28 
£0.42 
£0.69 





Low Cost Multimeter 


* Volts (AC & DC), 
Current and 
Resistance ranges 

* Battery test 

* 9 testing ranges 

* 5 functions 

* Complete with 
battery, instructions 
and test leads 


This product gives 
exceptional value for 
money. A multimeter 


offering features you would 
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Export carriage charges (1,2 etc) and price information see back of catalogue. T symbol in price block indicates while stock lasts. *Calls charged at £1 per min. 








expect on one at three times the price. This UE76H,UE78K,UE80B __ 6.0 x 3.2 x 2.5 (mm) 4 
UE77J,UE79L 7.3 x 4.3 x 2.8 (mm) 0.6W Metal Film Resistors 


instrument is a compact yet reliable meter that is 





ideal for hobbyists and students or the occasional All others 3.5 x 2.8 x 1.9 (mm) Phillips 

DIY hobbyist who wants a digital multimeter in their / 

toolbox for peace of mind. Type 22975 — oe each inc.VAT — 

poner ease ew Catalogue Price 

Pst aa 20/200 (V) SMD Tant uF 16V en 49 rm 

DC Volts 500V SMD Tant 4.7uF 16V £0.56 _— 

AC/DC Current 200mA/10A SMD Tant 3.3uF 16V £0156 The popular MRS25, 0.6W metal film resistor series [isl 

Resistance 2kQ/2MQ SMD Tant 2.2uF 16V £0156 from Phillips. 

Battery Test (10mA load current) 1.5V/9V SMD Tant 47uF 36V £0151 Specifications: vnpony 

Power 9V (PP3) one SY mis Power Rating 0.6W d 

Weight (excluding battery) 170g oa a Voltage Rating 200V Hod 
: : Se ae ll aoe Operating Temperature -55- +155 °C 

Order Type 2s019 Price each inc.VAT = jie Temperarure Coefficient +50ppm / °C 

Code New Catalogue Price Offer Price SMD Tant 10uF 25V £1.28 Dimensions L ain 

VG61R Budget Multimeter £7.99 £6.99 SMD Tant 2.2uF 35V £0.89 nig SS 









T | | | Type 22870 Price each inc.VAT 
H New Catalogue Price 
Tanta um 0.4W Metal Film Resistors | a ah 
= Phillips YO1B  MRS25-15R £0106 
_ < MRS25-22R £0.06 
‘ MRS25-33R £0.06 
MRS25-47R £0.06 
The popular MRS16T, 0.4W metal film resistor MRS25-56R £0.06 
series from Phillips. plates ee 
Specifications: | MPS05-1008 £0.06 
Tolerance 1% MRS25-120 £0.06 
Power Rating 0.4W MRS25-150R £0.06 
Voltage Rating 200V MRS25-180R £0.06 
Operating Temperature -55 - +155 °C MRS25-2008 £0.06 
Temperarure Coefficient +50ppm / °C MRS25-270R £0.06 
Dimensions L 3.7mm MRS25-330R £0.06 


Dia 1.9mm 


MRS25-300R £0106 
MRS25-470R £0.06 
MRS25-560R £0.06 


Type 22897 Price each inc.VAT 
- New Catalogue Price 








MAS16T-10R 90.07 MRS25-680R £0.06 
| | —_ MAS16T-15R £0.07 MRS25-820R £6 
A range of high quality tantalum capacitors in a MRS16T-29R £0.07 MRS25-1K £0.06 
5mm pitch package. Capacitors in the range are MPSI6T.33R 0.07 MRS25-1K2 £0.06 
available in values from 1pF to 100uF and in MRS16T-A7R £0.07 MRS25-1K5 £0.06 
working voltages from 6.3V to 35V MPSI6T-SBR £0.07 MRS25-1K8 £0.06 
Specifications: MRS25-2K2 £0.06 
MRS16T-68R £0.07 
Capacitance Tolerance +20% MRSI6T-82R £0.07 MRS25-2K7 £0.06 
—— MASI6T-120 £0.07 MRS25-3K9 £0.06 
Type 13200 Price each inc. VAT MRS16T-150R £0.07 MRS25-4K7 £0.06 
Tant 6.8uF 6.3V £0.23 MRSI6T-220R £0.07 MRS25-6K8 £0.06 
Tant 10uF 6.3V £0.30 MRSI6T-270R £0.07 MRS25-8K2 £0.06 
Tant 100uF 6.3V £1.48 MRS16T-390R £0.07 MRS25-12K £0.06 
Tant 15uF 10V £0.41 MRS16T-470R £0.07 MRS25-15K £0.06 
Tant 100uF 10V £2.40 MRS16T-560R £0.07 MRS25-18K £0.06 
Tant 2.2uF 16V £0.23 MRSi6T-S80R £0.07 MRS25-22K £0.06 
Tant 22uF 16V £0.62 MRSIGT-1K5 £0.07 j MRS25-47K £0.06 
Tant 47uF 16V £1.72 MRS4GT-2K2 £0.07 MRS25-68K £0.06 
Tant 2.2uF 25V £0.23 MRS16T-3K3 £0.07 MRS25-100K £0.06 
Tant 3.3uF 25V £0.30 MRS16T-3K9 £0.07 MRS25-120K £0.06 
Tant 4.7uF 25V £0.34 MRS16T-4K7 £0.07 MRS25-150K £0.06 
Tant 6.8uF 25V £0.41 MRS1GT-5K6 £0.07 MRS25-180K £0.06 
Tant 10uF 25V £0.48 MRS6T-SK3 £0.07 MRS25-220K £0.06 
Tant 22uF 25V £1.48 MRSI6T-10K £0.07 MRS25-330K 
Tant 33uF 25V £1.72 MRS1GT-19K £0.07 MRS25-390K £0.06 
Tant 1uF 35V £0.23 MRS1GT-15K £0.07 MRS25-470K £0.06 
Tant 1.5uF 35V £0.23 MRS4GT-18K £0.07 MRS25-560K £0.06 
Tant 2.2uF 36V £0.30 MRS16T-29K £0.07 MRS25-680K £0.06 
Tant 10uF 35V £0.62 
MRS16T-39K £0.07 
MRS16T-47K £0.07 
MRS16T-56K _ £0.07 
MRS16T-68K £0.07 
SMD Tantalum MRS16T-82K £0.07 
Kemet MRS16T-100K £0.07 
* Industrial grade MRS16T-120K £0.07 
%* Surface mount MRS16T-150K £0.07 
* For automatic MRS161-220K £0.07 
* Meets or exceeds EIA MRS161-330K £0.07 
Standard 535BAAC _ _ssss@@=_.|.@. MRS16T-390K £0.07 
* Operating Temperature -55 to 85 °C and up MRS161-470K £0.07 
to 125°C at reduced voltage MRS16T-560K £0.07 
* Ideal for telecommunications equipment, MRS161-680K £0.07 
computer and portable equipment MRS167-820K £0.07 


MRS16T-1M £0.07 


A range of surface mount tantalum capacitors 
available in capacitance values from 0.47uF to 
33uF and in voltage ratings from 16V to 35V 


Specifications: 

Tolerance +20% 

Case Size (L,W,H): 

UE70M,UE74R 3.2 x 1.6 x 1.6 (mm) 
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Miniature Aluminium — 
Electrolytic Capacitors 


Samwha 





* Super minature series with 7mm height 
* Suited for use in compact audio equipment 


A range of very high quality, 85°C rated, miniature 
aluminium electrolytic capacitors 


Specifications: 


Operating temp  -40 to +85 °C 

Leakage | (max) 0.01CV or 4uA (the greater) 
Tolerance +20% 

Maplin Part Dimensions 
Numbers (dia x length) 
TY84F - TY89W, TY9T1Y, 

TY95D, TY96E 4x7mm 
TY90X, TY92A, TY97F 5x 7mm 

All others 6.3 x 7mm 


Price each inc. VAT 
New Catalogue Price 
7mm Rad .1uF 63V £0.17 
7mm Rad .47uF 63V £0.17 
7mm Rad tuF 63V £0.17 
7mm Rad 2.2uF 63V £0.17 
7mm Rad 4.7uF 63v £0.17 
7mm Rad 10uF 35V £0.17 
7mm Rad 10uF 50V £0.19 
7mm Rad 22uF 16V £0.17 
7mm Rad 47uF 16V £0.19 
7mm Rad 100uF 16V £0.20 
7mm Rad 220uF 10V £0.20 
7mm Rad 22uF 10V £0.20 
7mm Rad .22uF 63V £0.20 
7mm Rad 47uF 25V £0.20 


Type 23078 


Universal 2 Hour Fast 
Charger 


Uniross 





%* LED charging indicators 
* Reverse polarity protection 
* Rapid two hour charge time 


This Nickel Cadmium (NiCd) battery charger, 
designed for use with PP3, AAA, AA, C and D cells, 
makes use of a two stage charge cycle. When 
used with higher capacity batteries, using the red 
push switch enables the very fast two hour charge 
cycle which bulk charges for two hours before 
switching to a low current charge state. 


Cell Type Charging Time 
Standard Capacity High Capacity 
PP3 14-16Hrs 14-16Hrs 
AAA 4-5Hrs 5-7Hrs 
AA 10-12Hrs 2 or 14Hrs 
C 10-12Hrs 2 or 14Hrs 
D 10-12Hrs 2 or 14Hrs 


Price each inc. VAT 
New Catalogue Price Offer Price 
2Hr NiCd Charger £14.99 £9,99 


Type 22075 





je gyapun 











In-Line Connector 





A metal barrel adaptor for connecting two phono 
plugs together. Also available in a gold plated 
version. 


Price each inc. VAT 
New Catalogue Price 
PL57M — Gold Phono Coupler £1.99 


Type 1017 





Plug Top SMPS AC/DC 
Adaptors 





%* High power in a plug-top box! 

%* High quality construction 

%* Low cost compared to linear alternative 
»* Level B EMI filter 


These high quality switched mode power supplies are 
available in 6 varients. Each is suitable for a wide 
range of input voltages and features a short circuit 
protection system with auto recovery. Conforms to 
UL1950, CSA22.2 No.950 and EN60950. 
Specifications: 

Output Voltage Tolerance 5% 

Input Voltage: 90-264VAC 


Operating temperature: 0°C to +40°C ambient 
Ripple/noise(Vp-p) 1% (20MHz bandwidth) 


Order Manufacturers Output Output Max. Output 
Code Part No. Voltage Current Voltage 
PL61R BPA-201S-5 5V 2.0A 6.5V 

PL62S BPA-201S-7 7.5V 2.0A 8V 

PL63T BPA-201S-12 12V 1.6A 15-17V 
PL64U BPA-201S-15 15V 1.3A 17-19V 
PL65V BPA-201S-18 18V 141A 20-22V 
PL66W BPA-201S-24 24V 0.8A 26-29V 


Price each inc. VAT 
New Catalogue Price 
Plug Top SMPS 5V 2.54 £14.99 
Plg-top SMPS 9V 1.67A £14.99 
Plg-top SMPS 12V 1.254 £14.99 
Plg-top SMPS 15V 1.24 £14.99 
Plg-top SMPS 18V 0.844 £14.99 
Plg-top SMPS 24V 0.63A £14.99 


Type 22355 





* Use your 12V equipment in a truck, boat or 
other 24V system! 
* A hefty 15A current rating 


‘This sturdy 13.8V convertor makes use of switched 


mode téchnology to reduce 18 to 36VDC to 
13.8VDC. This method of conversion avoids the 











need for large heatsinks commonly associated with 
voltage ‘droppers’. 
Specifications: 


Input Voltage: 18 to 836VDC 


Output: 13.8VDC, 15A (50% duty cycle) 
Ripple/noise: <.05%RMS Continuous load 
Operating temp. O0°C to +50°C 

Dimensions: 140 x 65 x 200mm 


Price each inc, VAT 
New Catalogue Price 
PL67X —-24V to 13.8V Convertor £49.99 


Type 22356 





True Sine Wave Inverter 





* Ideal for use with difficult loads! 
* International style power outlet 


This range of true sine invertors are ideal for use 
on equipment where the modified sine just doesn’t 
cut the mustard. Ideal for use with televisions, 
control electronics and other sensitive equipment. 
Specifications: 
THD <4% 
Protection systems Low battery 

Over temperature 
Operating temp. -15° to +50°C 
No load power 
consumption <4W 


Price each inc. VAT 
New Catalogue Price 
Sine inv. 150W £149.99 


Type 22359 


Sine inv. 300W £199.99 
Sine inv. 300W 24V £199.99 





Universal Input, Single 
Output SMPS 





%* Wide range of power outputs available 

* International AC input range 

* Built in EMI filter, low ripple noise 

* Short circuit, overload and over voltage 
protected 


This range of switched mode power supplies offers 
exceptional value for money coupled with excellent 
reliabilty. Please consult the full data sheets 
included on the data CD-ROM for full details of 
these power supplies. 


General Specifications: 
Input voltage 85 to 264VAC 
Operating temp. -10°C to +60°C 


25W Versions: 


DC Output voltage: 5V 12y. 24V 
Output current: 5A 2.1A 1.1A 
Ripple/noise(mVp-p) 50 100 100 
Dimensions(mm): 99x97x35 
Weight: 0.37Kg 

40W Versions: 

DC Output voltage: 5V 12V 24V 
Output current: 8A 3.5A 1.8A 
Ripple/noise(mVp-p) 75 100 100 
Dimensions(mm): 129x98x38 
Weight: 0.45Kg 
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60W Versions: Overall 420 x 307 x 150 420 x 307 x 150 - F 
DC Output voltage: 5V 12V 24V Each drawer 57 x 87 x 135 35 x 64 x 135 Space Saving Coin Cell 





Output current: 12A 5A 2.5A Dividers PMO5F PMO4E 
Ripple/noise(mVp-p) 50 100 100 (24pack) (48 pack) Holders 
Dimensions(mm): 159x97x38 
Weight: 0.55Kg Type 22908 Price each inc. VAT 

New Catalogue Price 
100W Versions: 36 Drawer ESD Safe Cabinet £78,725 
DC Output voltage: 5V 12V 24V 18 Drawer ESD Safe Cabinet £78,725 
Output current: 20A_ 8.5A 4.5A Dividers Type A x 48 £8.49 
Ripple/noise(mVp-p) 100 125 150 Dividers Type C x 24 £8.49 
Dimensions(mm): 199x98x38 
Weight: 0.65Kg %* PCB space saving design 

* UL94V-0 rated 

150W Versions: Speakon Connector - 2 Pole Save valuable PCB space with these 20mm 
DC Output voltage: 5V 12V 24V Neutrik diameter coin cell holders. Available in vertical and 
Output current: 380A =12.5A 6.5A — ‘top loading’ versions these holders will accept the 














Ripple/noise(mVp-p) 100 120 150 popular CR2025 and CR2032 cells. 
Dimensions(mm): 199x110x50 , 
Weight: ~ 0.8Kg Order Type 22648 Price each inc. VAT 
Code New Catalogue Price 
; : PM54J — Coin Cell Hidr 20mm Vertical £1.49 
peor “Se ey a PMBSK Coin Cel Hdr20mm Compact £1.30 
Output current: 40A 18A 10A 
Ripple/noise(mVp-p) 100 120 180 m : 
Fan control <40°C Fan ON 
eo oey 5600 Series Toggle Switches 
Dimensions(mm): 190x93x65 1 sri eta Apem 
Weight: 1.1Kg * 2 Pole version of popular Neutrik Speakon 
connector 
Type 22659 Price each inc.VAT * Positive keying and latching 
New Catalogue Price %* Cable connector (NL2FC) mates with 4 pole 

Ind. 25Watt PSU 5V £44 99 male connector (NL4MP) 

Ind, 25Watt PSU 12V fd. O9 A rugged 2 pole connector ideal for portable 

Ind. 25Watt PSU 24V fd. 09 applications, audio or otherwise. | 

: pie i i aes Maplin Neutrik Part. Gender Mounting 

: d he PSL ody) $54 99 Code Number Method 

; ar vel teas pe PM16S NL2MP Male Chassis 

; : ern sce a PM17T = NL2FC Female Cable | 

Ind, 60Watt PSU 24V £59.99 Specifications: | anewaiic 

Ind. 100Watt PSU 5V £74.99 Rated current 20A (continuous) O65 _ BES _ 

Ind. 100Watt PSU 12V £71.99 40A (1 minute) ‘ @ 2.2 

Id, 100Watt PSU 24 £71.99 naleavollage- 2 ouvae 

Ind. 150Watt PSU 5V £79.99 Max wire size ana 

Ind. 150Watt PSU 12V £79.99 

Ind, 150Watt PSU 24V £79.99 Type 224s Price each ine WAT —— 

nd, 240Watt PSU 5V £154.99 Men caaone: Erie 5.2 | 

Ind, 240Watt PSU 12V £154.99 PMID ~ seat? pole Mele mae Standard Locking Ring Special Locking Ring 


ind. 240Watt PSU Dav $154 99 PM17T — Speakon 2 pole Fem £3.99 





A range of high quality toggle switches available 
with either round or flat levers. A special locking 


Striped PSU Boxes with Plug Tappet Plug-in Timeswitch ring is available in bags of 10 to provide an 
* Attractively styled Teduaed alternative hole mounting combination. 
* Large box features ventilation slots Specifications: 





* Brass Earth pin Body dims.(mm) h Ww d 
These attractively styled boxes are shown in more SPDT 12.0 7.0 13.2 
detail on the data CD-ROM. DPDT 12.0 12.0 13.2 
SPDT 13.0 16.5 13.2 
4PDT 13.0 21.2 13:2 
I 
Gedes nalge ome Bush length(mm): 8.0 
Code -PN80B PN79L_ Lever(mm): 10,5 (round type) 
Dimensions 47.7x104x61  ——47.7x104x61 ee 7 a type) 
|. pi 
(excl. pins) Contact material: Silver 
Type 99673 Price each inc. VAT Contact Rating: oa 6A @ 1 25VAC, 
New Catalogue Price 
PN79L Sm Strpd PSU Case £2.49 SS tltaetai a msgs : 
PN80B Lrg Strpd PSU Case * £2.99 * Simple to program ec anica We: , opera lons 
* 6 on & 6 off tappets supplied Electrical life: Fes se and double pole 
* Compact design paar oe 
5 i i % Manual overide facility : 
Anti Static Drawer Cabinets * Controls electrical appliances up to 3kW (13A) Type 2617 Price each inc VAT 
cud These easy to program plug-in timeswitches, in New Catalogue Price 
either 24 hour or 7 day variants, are easily set via Std. Tog SPDT £4.49 
the use of simple plug in tappets. Three red and Std. Tog SPDT CENTREOFF £1.69 
three blue tappets are supplied fitted and three of Std, Tog DPDT £9 19 
each colour supplied separately. Std. Tog DPDT CENTRE OFF £3.19 
Specifications: Std. Tog 3PDT £4.29 
24 hour 7 day Std. Tog 4PDT £5.89 
Min switching interval 15 mins 2hours SPECIAL LOCKING RING (10 pack) £1.69 
Operating voltage 230Vac _ Fit Tog SP ON MOM £2.89 
Contact rating 13A (resistive) Fit Tog SP ON ON £2.19 
4A (inductive) Fit Tog SP ON OFF MOM £2.69 
Operating temperature 0°C to 40°C Fit Tog SP ON OFF ON £2.09 


Fit Tog DP ON MOM £3.89 
Fit Tog DP ON ON £2.79 
Fit Tog DP ON OFF MOM £3,89 
Fit Tog DP ON OFF ON £3.29 
Fit Tog 3P ON ON £4.79 
Fit Tog 3P ON OFF ON £5.39 
Fit Tog 4P ON ON £5.29 
Fit Tog 4P ON OFF ON £6.29 


Type 22519 Price each inc. VAT 
New Catalogue Price 
PM44X  24Hr Tappet T/Switch £9.99 
PM45Y  7Day Tappet T/Switch £11.99 





* Safe storage of sensitive components! 


These 18 and 36 drawer cabinets are ideal for the 
safe storage of static sensitive devices. Supplied 
complete with grounding leads, these cabinets 
feature steel construction and conductive drawers. 
Static safe dividers for these drawers are also 
available. 





18 Drawer 36 Drawer 
Order code PM0O3D PM02C 
Dimensions 
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2 IP67 Sealed Toggle Switch | Vandal Resistant 16mm Letra fev openly ye 
Apem | Switches scanned orininals. Re-creation of company logos, 


pictures and diagrams is therefore easy to 
incorporate in to your labels. 


PC System Requirements 
PC; ‘IBM compatibe 
CD-ROM drive operating Windows 95/98 
or NT4.0. Approx 20Mb of hard disc space 
Monitor: VGA or higher graphics card 
Specifications: 
vj Built if fonts Helsinki, Brussels & Bermuda 
elt ela ea Bar Code Fonts CODE39, CODE128, EANB, 
EAN13, EAN128, CODABAR, 
12/5, UPC-A & UPC-E 
Dimensions 110mm (W) x 250mm (L) x140mm (H) 


Order 
Code 


Apem 





* Screw terminals 

* Stainles steel construction 

These hardy vandal resistant switches are sealed 
to IP65 for internal and sheltered external 









Price each inc. VAT 






Type 22652 









applications. New Catalogue Price 
| Specifications: PN46A Label Mch - PT9200PC £300.99 

This high quality range of toggle switches are Contact rating 48VDC 200mA 
sealed to IP67 to withstand all but the harshest Operating temp. -20°C to +55°C ; 

nvironments. “ 
5 ificati ; Type 22639 Price each inc. VAT Label Printer Full QWERTY 

pecifications: New Catal Pri 
Contact rating 12A @28VDC, 6A@250VAC ew Catalogue Price Keyboard 
Contact material Silver 16mm A.Vandal Crva £5.89 B 

rother 

Electrical life 10,000 cycles @full load Témm A.Vandal Ft £5.99 
Operating temp. -A0°C to +85°C 16mm A.Vandal Crvd Recessed £6.29 
Body dims. 24.6(H) x 21.5(W) x 35(L) 
Bush dims. 10.5(L) 
ee ates Labelling Machine - PT300SP 


Type 22630 Price each inc.VAT Brother 
New Catalogue Price 
IP67 Tog SPST £8.59 
IP67 Tog SPDT | £9.69 
IP67 Tog DPST £11.99 
PM98G P67 Tog DPDT £12.19 





* Full size QWERTY keyboard 

* WYSIWYG display 

* Prints up to 10 lines of text 

%* Integrated graphics function allows easy 
layout creation 

* Horizontal & vertical printing 

* 10 Built in fonts, freely combinable 

* 16 font styles, freely combinable 

* PC connectivity for Windows 95 & NT4.0 


15A Toggle Switches 


Apem 





% Low cost Label Printer using laminated tape * Integrated graphics function allows 

% Desk Top Design incorporation of logos, graphics & pictures 

* 300 charcter memory into labels 

* Underline & box printing * Accepts 6,9,12,18,24 & 36mm laminated tapes 


% 4 Character LCD 


+ Accepts 6, 9, 12 and 18mm laminated tape This label printer with full size QWERTY keyboard 


can be used in conjunction with a PC (software 












































This label printer offers the advantages of printing included) or as a stand alone unit. The full size 
Panel Cut-Out on laminated tape at a competitive price. Labels keyboard and LCD make label design simple and 
@ 12.2 can be printed in six different font sizes on four quick. 
different tape sizes. . Advanced features include: 
For replacement/additional tapes in varying sizes Automatic currency calculation 
Specifications: Mirror image printing for labels on glass 
; Dimensions 174mm (W) x 200mm (D) x 50mm (H) Automatic numbering function 
5.1 Weight 0.65Kg PC System requirement: 
PC IBM compatible 
Type 22656 Price each inc. VAT CD-ROM drive 
New Catalogue Price ; 
17 Windows 95/98 or NT4.0 
oe a Bile PN45Y PT300SP Labelling Machine £39.99 Approx 20Mb free hard disk space 
Monitor VGA or higher graphics card 
These high quality, heavy duty switches are » Specifications: 
available in plastic and spepes lever versions. Label Printer for PC use = Built if fonts Helsinki, Brussels & Bermuda 
Approvals include UL and CSA. PT- Bar Code Fonts CODE39, CODE128, EAN8, 
Specifications: 9200PC EAN13, EAN128, CODABAR, 
Contact rating 15A@250VAC(latching types) Brother 12/5, UPC-A & UPC-E. 
10A@250VAC(momentary types) ae oe seit | 
Body dims. SP: 15.0(H)x14.0(W)x29.5(L) Order Type 22653 Price each inc. VAT 
DP: 21.4(H)x21.5(W)x29.7(L) Code New Catalogue Price 
Bush dims. Metal: 10.5(L)x12.0(dia) PN47B —_Label Mch - PT9400 £499.99 
Plastic: 11.5(l)x12.9(dia) 
Lever dims. Metal: 17.5(L) - 
Plastic: 13.5(L) Security Tape for Brother 
Type 22631 Price each inc.VAT Labelling Machines 
Code New Catalogue Price Brother 
PMQGH —_10A Tog Plas SPST £2.39 _ — ee * Ideal for marking high value or sensitive 
PNOOA —10A Tog Plas SPDT £2.99 * Plug and Print technology equipment 
PNOIB 10A Tog Plas SPOT CENTRE OFF £2.99 * Windows 95 and NT4.0 compatible * Tape leaves checkered pattern if removed 
PNO2C —_10A Tog Plas DPST £4.29 % Icon based graphic user interface gives from surface 
PNO3D 0A Tog Pas DPDT £5.19 WYSIWYG view of labels * Available in 18mm wide tape 
PNOAE —10A Tog Plas DPDT CENTRE OFF £5.19 * Processes and prints scanned originals; * For use with the following labelling 
PNOSF {0A Tog Mtl SPST £2.19 logos, picures & graphics. machines: 
PNO6G = 10ATog MIISPOTONMOM = £3.99 * Prints up to 11 lines of text PT305 (PN45), PT200 (MG92), PT220 (MG93), 
PNO7H — 10A Tog Mtl SPDT £2.69 * Built in Bar Code facility PT350 (MG94), PT550 (PJ65), 
PNO8)  10ATogMilSPDT CENTRE OFF £2.79 * Accepts 6,9,12,18,24 &36mm laminated tapes PT9200-PC (PN46) and PT9400 (PN47) 
PAOOK 0A Tog MU DPST om * Supplied with CD-ROM, Power Cable, Maplin Code Brother Part Number 
10A Tog Mtl DPDT £4.49 Interface Cable, User Guide, One Tape aie T27-SE4 
10A Tog Mil DPDT CENTRE OFF £4.89 Cassette 
This compact label printer is easily attached to your . Type 22670 Price each inc. VAT 
PC to allow printing of labels utilizing easy to install New Catalogue Price 
software. PN75S 18mm Security Tape £23.49 
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Tapes for Brother Labelling 
Machines 


Brother 


These laminated tapes are specifically designed for 
use with the Brother PT305 (PN45), PT200 (MGQ2), 
PT220 (MGQ93 ), PT350 (MG94 ), PT550 (PJ65), 
PT9200-PC (PN46) and PT9400 (PN47) labelling 
machines. 

Brother's unique laminated labels are weatherproof, 
scratchproof and can endure temperatures from - 
50°C up to 300°C. They will even withstand 
sunlight, solvents and abrasives making them ideal 
for many industrial applications. 


The following sizes and colours are available: 


Maplin Brother Size Colour 
Code Code 
MJ11 T2111 6mm Black on Clear 
MJ12 TZ121 9mm Black on Clear 
MJ14 TZ131 12mm Black on Clear 
MJ56 T2141 18mm Black on Clear 
MKO3 T2151 24mm Black on Clear 
PJ79 TZ161 36mm Black on Clear 
MK04 TZ211 6mm Black on White 
MKO5 TZ221 9mm Black on White 
MKO06 TZ231 12mm Black on White 
PJ76 TZ-241 18mm Black on White 
PJ//7 12251 24mm Black on White 
PJ80 TZ261 36mm Black on White 
PN61 TZ611 6mm Black on Yellow 
PM62 TZ621 9mm Black on Yellow 
MKO9 TZ631 12mm Black on Yellow 
MK10 TZ641 18mm Black on Yellow 
PJ78 TZ651 24mm Black on Yellow 
PJ81 TZ861 36mm Black on Yellow 
PN63 TZ222 9mm Red on White 
MK0O7 TZ232 12mm Red on White 
PN64 TZ242 18mm Red on White 
PN65 TZ252 24mm Red on White 
PJ82 TZ262 36mm Red on White 
PN66 T2223 9mm Blue on White 
MK08 12233 12mm Blue on White 
PN67 TZ243 18mm Blue on White 
PN68 TZ253 24mm Blue on White 
PJ83 TZ263 36mm Blue on White 
PN69 TZ123 9mm Blue on Clear 
MJ15 1Z133 12mm Blue on Clear 
PN70 TZ421 9mm Black on Red 
PN71 TZ431 12mm Black on Red 
PN72 T2441 18mm Black on Red 
PN73 TZ/21 9mm Black on Green 
PN74 T2731 12mm Black on Green 
PN77 TZ-C31 12mm Fluorescent Black 
onYellow 
PN78 TZ-C51 24mm Fluorescent Black 
on Yellow 


Type 19210 Price each inc. VAT 
New Catalogue Price 
6mm Black on Clear £10.99 
9mm Black on Clear £11.99 
12mm Black on Clear £12.99 
18mm Black on Clear £16.49 
24mm Black on Clear £18.99 
36mm Black on Clear £20.99 
6mm Black on White £11.49 
9mm Black on White £12.99 
12mm Black on White £13.99 
18mm Black on White £17.99 
24mm Black on White £19.99 
36mm Black on White £22.49 
6mm Black on Yellow £11.99 
9mm Black on Yellow £12.99 
12mm Black on Yellow £13.99 
18mm Black on Yellow £17.99 
24mm Black on Yellow £19.99 
36mm Black on Yellow £22.49 
9mm Red on White £12.99 
12mm Red on White £13.99 
18mm Red on White £17.99 
24mm Red on White £19.99 
36mm Red on White £22.49 
6mm Blue on White £11.99 
12mm Blue on White £13.99 
18mm Blue on White £17.99 
24mm Blue on White £19.99 
36mm Blue on White £22.49 
9mm Blue on Clear £11.99 
12mm Blue on Clear £12.99 
9mm Black on Red £12.99 
{2mm Black on Red £13.99 
18mm Black on Red £17.99 
9mm Black on Green £12.99 
12mm Black on Green £13.99 
12mm Fluorescent B/Y £16.49 
24mm Fluorescent B/Y £22.49 





TECHNICAL HELPLINE 0897 501353* (J) DO YOU DO 01702 556001 (@) CASH TEL 01702 552941 |f 


Export carriage charges (1,2 etc) and price information see back of catalogue. + symbol in price block indicates while stock lasts. *Calls charged at £1 per min. 


Centre Conductor Cutter 


Ideal 





* Trims coax center conductor to 4.8mm length 
* Consistent, repeatable, results every time! 


Trims coax centre conductor to 4.8mm (3/16in.) 
length for proper installation into a dual crimp coax 
connector. 


Price each inc, VAT 
New Catalogue Price 
£10.49 









* Types A and B available 

* Nickel plated outer shield 

%* UL94V-0 rated thermoplastic housing 
These solder type USB plugs feature gold plated 
contacts and strain relief fold-over clamp. 


Price each inc. VAT 
New Catalogue Price 


Type 22681 


USB A Plg £0.69 
USB B Plg £0.75 





& 





e 


A non-rechargeable 4.5V alkaline battery for use in 
computers and other electronic equipment. 
Supplied with a self adhesive velcro pad and a 2 
wire connector. Suitable for use with a wide range 
of Apple Macintosh, Performa and Quadra 
computers. 


31L x 26W x 20D 


Dimensions: 


Price each inc. VAT 
New Catalogue Price 
UDI2N Alkaline CMOS Battery £9.99 






Type 22787 


Safety Twist to Release 
Emergency Stop Station 


Camden 





Two IP65 rated stop stations available with or 
without a visual status indicator. The positive break 
normally closed contact block is joined directly to 
the operator. Conforms to EN418, IEC947, 
VDE0660, UL and CSA approvals. Additionally the 














indicator version conforms to EN81. 
Specifications: 
Contact rating 
Dimensions(mm) 


Order Type 22772 Price each inc. VAT 
Code New Catalogue Price 

UDI0L — EN418 E Stop £15.49 
UD1IM — EN418 E Stop + Ind £15.75 


6A 230VAC 
80x73x102 

















Temperature Controlled Iron 


Weller 






* High power mains irons for heavy duty 
soldering! 

* Well balanced and lightweight handle 

* Supplied with long life tips 


A range of low-cost, portable, general-purpose 
soldering irons with automatic control of output and 
temperature. These well-balanced soldering irons 
feature lightweight thermoplastic handles, fully 
earthed, and comes with a long-life tip. Fitted with 
1.3m of PVC mains lead (conforms to BS6500).. 
Spare tips and elements are available separately. 


Order Power Weller Supplied 
Code Output Part No. Tip 
DF47B 60W W60D CT5CC7 


UD31 100W W100D CT6E7 
UD32—. 200W W200D CT2F7 


Price each inc. VAT 
New Catalogue Price 
W60D £49.99 
lron W100D £61.99 
Iron W201D £74.49 


Type 4089 





5A 4PDT Relays with 
Idicators & Test Buttons 


Omron 


* Built in LED 
status indicator, test 
button and name plate! 


This range of general 
purpose plug in four pole 
relays, which feature 
contacts rated at 5A. 
With its Gold flashed 
silver contacts it is 
suitable for switching 
anything from 1mA to 5A 
which opens up a host of 
switching applications. 
Specifications: 





Rated load 5A, 30VDC 
5A, 250VAC 
Min Load 1mA, 5VDC 
Max Switched Voltage 250VAC, 125VAC 
Contact Resistance >50mQ 


Electrical life 
Mechanical life 
Max. Coil Voltage 
Nominal Coil Power 0.9W/1.2VA 
Operate time 20mS 


A sockets for these relays are also available. 


200,000 ops (min) 
50,00,000 ops (min) 
110% Rated Voltage 


Order § Omron Part Decription 

Code Number 

UD53. = PY11 PYF14AE 14 Pin Socket Standard 
UD54 PY12 PYF14AN 14 Pin Socket Euro type. 
UD55 = PY5 PYC-A1PAIR Relay Socket Clips 


Price each inc. VAT 
New Catalogue Price 
4PCO 5A Rly 12VDC £5.52 
4PCO 5A Rly 24VAC £5.52 
4PCO 5A Rly 110VAC £5.52 
4PCO 5A Rly 230VAC £5.99 


Type 23027 


4PCO 5A Rly 12VAC £5.52 
4PCO 5A Rly 24VDC £5.52 
14 Pin Skt Std £4.56 
14 Pin Skt Euro £4.56 
Rly Skt Clips £0.49 


warn 








Omron 





% Timing controls and status LED on front of unit 
% Wide selection of operating modes available 
* Compact design - just 22.5mm wide! 


These versatile timers are available in four and 
eight mode variations in both single and double 
pole contact arrangements 


Operating modes 


4 mode A: On delay, B2: Recycling ON 
start, E: Interval, J: One shot. 
8 mode A: On delay, B Recycling OFF start, 


B2 Recycling ON start, C: Single 
ON/OFF delay, D: Single OFF 
delay, E: Interval, G: Signal ON/OFF 
delay, J: One shot delay. 

Specifications: 

Time range 0.12s-1.2S to 12Hr-120Hr 

Contact rating 5A, 250Va.c., 30Vd.c. 

Operating temp. -10°C to +55°C 

Dimensions/mm 79 x 22.5 x 100 


Type 23061 Price each inc. VAT 
New Catalogue Price 
SPDT Mutt Timer £33.31 


DPDT Multi Timer £44 01 
SPDT Std Timer £22.92 
DPDT Std Timer £33.31 





Ideal 





%* Repeatable crimp action for consistent 
connections 

%* Suitable for both RJ-45 and RJ11 modular 
plugs 

%* Professional ratchet features at economy price 

Multi-function ratchet tool cuts, strips and crimps for 

easy on-the-job, one-tool application. Steel frame 

for long term durability, with comfort handle grips 

and operating latch. 


Order 
Code 






Price each inc. VAT 
New Catalogue Price 
£44 99 






Type 23246 





PZ13P ——_ Ratchet Telemaster 
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ELECTRONICS 


Ideal 





* Suitable for use with RG-58, RG-59/62 and 


BNC/TNC Coax connectors 

* Ratchet action provides repeatable and 
reliable terminations 

* All steel construction 


The Crimpmaster ratchet tools are designed for 
electricians, contractors and installers who want a 
high quality ratchet type tool which will give 
guaranteed repeatability of good mechanical and 
electrical connections. 









Order Type 23258 Price each inc. VAT 
Code New Catalogue Price 
PZi9V HD BNC Crimp Tool £27.99 












Peli Products 


* Submersible to 2000 feet (400m) 
* Made in the USA 
* Tough ABS body 





‘Laser Spot’ Xenon lamp module produces a tightly focused collimated white 
light beam. Includes belt spring clip, stainless steel split ring and lanyard. 
Requires 3 alkaline C cells (not included). Length 19.1cm, diameter 4.8cm. 


Spare bulbs available. 


Order 
Code 
TZO5F 
TZ06G 


Type 22421 










SabreLite 
SabreLite Bulb 










SALES FAX 01702 554001 


Price each inc. VAT 


New Catalogue Price 


£27.99 
£9.99 
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Purchase at one of our 49 stores nationwide 

















AREA 1 SCOTLAND AND NORTHERN IRELAND | — | _ = = 

1 Edinburgh 701313135551 FO131:313.1811 

2 Glasgow T 0141 353 3323 = F 0141 353 1838 N EVV STO R E O (> - N 

3 Belfast T 01232 683929 F01232 683 867 , 

AREA 2 NORTH WEST i N CH ESTER 

4 Chester T 01244 315484 F 1244 3154685 

5 Liverpool T 0151 2300366 F0151 2300365 From Saturday 21st November 1998 
Manchester 

5 Cheetham Hill T 0161 832 2550 F0161 832 2380 

7 Oxford Road T 0161 2360281 FO0161 237 1977 

8 Preston T 01772 258 484 F01772 258 686 

9 Stockport T 0161 480 4900 F0161 4740400 

AREA 3 NORTH EAST 

10 Bamsley T 01226 340108 F01226 340 167 

11 Bradford T 01274 728 808 F01274 738 841 

12 Doncaster T 01302 360950  F01302 326789 

13 Grimsby T 01472 356532 F 01472 356393 

14 Leeds Superstore T0113 2449200 F0113 2430210 

15 Middlesbrough 101642242900 F01642 242909 

16 Newcastle T0191 4889555 F0191 488 2830 

17 Sheffield T 0114 285 5492 =F 0114 285 4389 

AREA 4 WEST MIDLANDS 

18 Birmingham T 0121 384 8411 F0121 384 8423 

19 Dudley-Merryhill 1T01384485051 F01384 485 185 

20 Stoke onTrent 101782749947 F01782 749997 

AREA 5 EAST MIDLANDS & EAST ANGLIA 

21 Coventry T 01203 550504 =F 01203 550 484 

22 Leicester T 0116 262 3288 F0116 262 3289 

23 Luton T 01582 414155 F01582 486 333-_ 

24 Milton Keynes 101908692720 F01908 692 725 

25 Northampton T01604 756726 F01604 752 437 

26 Norwich T 01603 630044. F01603 661823 

27 Nottingham T0115 9410242 F0115 941 0247 

28 Nottingham Superstore TO1159791028 F01159249578 

AREA 6 ‘SOUTH WEST 

29 Bristol! T0117 9232014 F0117 923 2019 Unit 1A, Th e Boughton Centre, 

30 Cardiff T 01222 464554 F01222 464 335 

31 Cheltenham T 01242 579036 F01242579 032 ve eh aint eee 5AF 

AREA 7 SOUTH EAST . 

32 Brighton T 01273 620930 F 01273620 928 Fax: 01244 315468 

33 Chatham T 01634 818588  F01634 818 589 

34 Maidstone T 01622 690 761 F01622690 791 

35 Portsmouth T01705 654 411 F01705 654 334 

36 Southampton T 01703 225 831 F01703 339 150 

37 Thurrock Superstore TO1708 867976 F0O1708 865 517 

38 Westcliffon Sea 101702392000 F01702 341013 

AREA 8 LONDON 

39 Edgware T0181 9510969 F0181 951 0967 

40 Forest Hill T0181 2919192 F0181 291 9107 

41 Hammersmith T0181 7480926 = F0181 741 5362 & ie e 

42 Ilford T0181 5990100 F0181 599 5169 

43 Marble Arch T0171 7236641 FO0171 2249254 

44 Reading T 01189 566638 F01189 592 115 

45 Slough T 01753 551419 FO01753 694 393 

46 Stevenage T 01483 749575 F 01483 353695 

47 Stratford T 0181 555 6254 F0181 534 9359 ; 

48 Watford T 01923 246 848 F 01923 246 854 

49 Wood Green T 0181 881 3288 F0181 881 2165 





Maplin Electronics PLC, 274-288 London Road, Hadleigh, Benfleet, Essex, SS7 2DE. 
Prices include VAT and are subject to change. All items subject to availability. E&OE. 
Prices valid from 12th February - 1st March 1999. 
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Over 2,000 New Products | 
Discount Vouchers worth up to £50 


Order Code CA19V 





Demon 30 Day Trial 
Datasheet Library 
echnical 
Computer Guides 
Order Code CQ03D 


in Electroni 





The total project cost is about 
£544,000 of which over half has 
already been raised from 
corporate donations. The House 
of Lords launch on October 
28th 1998 aims to develop the 
project profile and find further 
partners to raise the remaining 
capital figure. The AtEIC 
concept has been designed by 
Architect Pat Borer and Building 
Project Manager Cindy Harris. 

CAT’s development office Paul 
| Allen outlines their current 
aims, “The Rio Summit. Agenda 
21, the Kyoto.conference and 
many other events around the 
world have alerted governments 
and local communities 
everywhere to the need for 
sustainable development. Now, 
the importance of showing the 
solutions as well as the problems 
is fully recognised. We all know 
our society will need to make 
important decisions on which 
technologies we shall use in the 
future. We have a crucial role 
this, seeking them out, proving 
which ones work- by actually 
living with them, then inspiring, 
informing and enabling people 
to set a new pattern by making 
the changes which will help us 
all move towards a more 
sustainable future.” 

The Centre for Alternative 
Technology, amongst others, 
has inspired hundreds and 
thousands of people to live a 
more environmental, sustainable 
lifestyle and has tested varied 
ecological building techniques. 
CAT opened to the public in 
1975, and rapidly assumed the 
role as a unique pioneering 
demonstration centre illustrating 
practical solutions to many of 
the world’s environmental 
problems. Now 20 years later, it 





is recognised as Europe’s 
leading Eco-centre and has a 
highly qualified staff of around 
thirty environmentalists and 
over 100,000 visitors a year, 
including respected academic 
and governmental institutions. 
Many of the Centre’s employees 
live on the site and depend to a 
large degree on the technologies 
displayed. The site has its own 
independent renewable electricity, 
mainly from a combination of 
wind, water and solar power, as 
well as its own water supply. 
CAT treats its own sewage, 
returning nutrients to the soil 
as compost. Located in Mid 
Wales on the southern edge of 
the Snowdonia National Park 
CAT’s unique visitor centre 
offers practical ideas and 
information on sustainable 
technologie’ and lifestyles. 
Visitors to CAT are welcomed 
with a breath-taking ride on its 
water-powered cliff railway 
(Figure 2), discover its wind 
pavilion and the UK’s largest 
fully integrated photovoltaic 
roof (Figure 1) offering 
spectacular examples of 
renewable technologies in use. 
The Centre also successfully 
treats its visitors’ ‘wastes’ with a 
novel reed bed sewage system. 
Operating from Easter to the 
end of October the railway uses 
water to carry over a thousand 
visitors a day up a 180 foot 
slope to the heart of CAT’s 
environmental complex. The 
complex contains an exciting 
educational range of interactive 
displays which are continually 
up dated to reflect the ways in 
which our society is adopting 
sustainable technologies and 
lifestyles. The wind pavilion, self 
built house, adventure playground, 





and power displays are popular 
with holiday makers, students 
and serious decision-makers in 
industry. The ‘Mole-hole’ offers 
visitors a chance to ‘shrink the 
kids’ and lets them explore the 
complex beauty of life within 
the soil. CAT provides residential 
courses, a free information 
service and a range of alternative 
technology books published by 
the centre. The Centre for 
Alternative Technology is open 
seven days a week from 10am 
to 7.00pm with a railway which 
closes at 5.30pm. Discounts are 
available for families, senior 
citizen’s, students and 
claimants. Visitors arriving by 
bicycle receive a 50% discount! 


For details of the 
Centre for Alternative 
Technology contact: 


A DatcmOrclaldccMcel@y\itsiaarslalys 
Technology Machynlleth, 


me) Aco) 40S): V4 

Tel: 01654 702400 

rs) OOM Rotor a AO Mah. ¥ 
e-mail:ateic@catinfo.demon.co.uk 
Web http://www.cat.org.uk 


EEC Sensor 
Linking Network 


A new five nation EEC Network 
to link research and 
development in 
instrumentation and sensors 
has been established. 
Technology Exchange Ltd of 
Bedfordshire, in co-operation 
with German engineering 
institutions, French nuclear 
power laboratories, Danish 
Technology Transfer and 
Eurosportello in Northern Italy 
have agreed to participate in a 
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two year project to assist small 
and medium sized enterprises 
manufacturing instrumentation 
and sensors. There are no costs 
involved for the enterprises 
who are willing to participate by 
describing their technology 
needs, nor for the universities 
and research organisations 
willing to state their research 
Output in the instrumentation, 
transducers and sensors fields. 
Similarly, universities, research 
organisations and individual 
researchers developing 
instrumentation and sensors 
who seek outlets for their 
research and development are 
invited to send a description of 
their work to the Technology 
Exchange Ltd. The partners in 
all five European countries will 
undertake similar surveys, with 
the objective of identifying 
Opportunities for linking 
together complementary groups. 


The Technology Exchange Ltd, 
Wrest Park, Silsoe, Bedford 


MK45 4HS Tel 01525 8603. 
E-mail: tech-ex@dial.pipex.com 





Forthcoming 


' Electronics and 


Electronics related 
conferences 


Creating the Future 

The Institute of Physics 1999 
125th Anniversary Congress will 
be held at the University of 
Salford between 12-15th April 
1999. Topics to be covered 
include: vacuum applications 
for industry, research and 
development, technology 
seminars, and a talk given on 
Thrust SSC with Squadron 
Leader Andy Green! Contact: 
The Institute of Physics, 76, 
Portland Place, London W1N 
3DH. Tel 0171 470 4800. 

The 7th International 
Conference on Image Processing 
and its applications will be held 
between 12-15 July 1999 in 
Manchester, UK. Contact: A 
Robinson, Institution of 
Electrical Engineers, Savoy 
Place, London WCR OBL. 

INTERKAMA the largest 
recognised world measurement, 
control and automation 
exhibition and ISA the 
International society for 
measurement and control will 
jointly organise the 
INTERKAMA-ISA TECH 
Conference between 18-20th 
October 1999 in Dusseldorf, 
Germany. The conference will 
emphasise practical solutions to 
manufacturing and automation 
problems, and the transfer of 
ideas and technology. For 
further information contact: 
ISA, 67, Alexander Drive, 
Research Triangle Park, NC 
27709 USA. ELECTRONICS) 
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Entrance Hall. 


t may have taken a long, long time in 
arriving, but the new British Library at St 
Pancras, London, is well worth the wait. 
The British Library is the national library of 
the United Kingdom and one of the world’s 
greatest libraries. Certainly, the related facts 
and figures are impressive by any standards. 
There are more than half a million reading 
room visits each year: Over 4 million 
documents are supplied to remote users 
each year: Some 3 million separate items are 
added to the collection each year (on each 
working day some 8000 items are added to 
the collection): The Library which at present 
Operates over several sites in London and 
Yorkshire, has over 2,400 staff but by 1999 
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most of the Library activities will be based at 
St Pancras. 

The Library’s collection has developed 
over 250 years and exceeds 150,000,000 
separate items. It includes: books, journals, 
manuscripts, maps, stamps, music, patents, 
newspapers and sound recordings in all 
written and spoken languages. But what 
makes the Library of special interest to 
Electronics readers is the commitment to 
using whenever possible new technologies. 
Certainly there is plenty of scope for the 
introduction of hi-tech. Reading Rooms 
apart, there are three exhibition galleries, 
conference facilities, restaurant and coffee 
shop plus the British Library bookshop. 
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The Building - 
A Brief History 


When it comes to statistics, there are a whole 
clutch that the British Library authorities 
would prefer to shelve. The building which 
took 20 years of planning, opened several 
years late at a cost of &511,000,000 against an 
original budget (in the 1970s) of 
&116,000,000. It also had The Prince of Wales 
commenting that ‘it is a costly eyesore — an 
assembly hall for an academy of secret 
police.’ Perhaps a more favourable comment 
would be that it is a most impressive building 
of angles within a graceful City space 
alongside the grandeur of St Pancras station. 
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Costly eyesore or not, the building is 
certainly impressive. There are eleven 
reading areas proving seats for 1206 readers 
with 23 linear kilometres of open access 
shelving. At the heart of the building is the 
King’s Library, the 65,000 volume collection 
of George III given to the nation by George 
IV. This is housed in a six storey, 17 metre 
glass-walled tower fully accessible to staff 
and visible to all visitors. The four basement 
levels descend nearly 23 metres and contain 
300 linear km of various types of shelving. 
Carefully controlled environmental 
conditions in the basements, promise a 
fourfold increase in life expectancy for the 
volumes stored there. 

Reading Rooms are at the centre of all the 
British Library’s activities. In its time, these 
have hosted such literary luminaries as 
Wilde, Carlyle, Ruskin, Orwell and perhaps 
the most famous ‘reader’ Karl Marx. Reading 
Rooms can be used by those holding a 
reader’s pass. but there is much more to do 
and see in the building. For the electronic 
enthusiast, there is much in the way of 
buttons to press and screens to touch. Not 
to mention priceless books and documents 
to marvel over. 

There are three main galleries (open to 
everyone, free of charge seven days a week) 
where hundreds of items from the world’s 
greatest collection of books and 
manuscripts are on display, some for the 
first time. The galleries are just off the 
magnificent lobby and reveal how the latest 
advances in museum design and technology 
have been employed to provide what can 
best be described as interactive space. 

Without doubt the gallery to see — and be 
seen in — is the John Ritblat Gallery. Here 
the Library’s world famous treasures: Magna 
Carta (1215), Lindisfarne Gospels, the 
Beatles Manuscripts, Shakespeare’s First 
Folio of 1623, The Gutenberg Bible (c 1455) 
— the first western book printed using 
movable type, and many, many more 
historic treasures. 


Turning The PC Pages 


Without doubt, the highlight of the Ritblat 
Gallery is ‘Turning the Pages’. Developed by 
the Library and recent winner of the British 
Interactive Multimedia Award for the best 
display of the year, the system uses 
animation and high quality digitisation to 
simulate the actual turning of pages. Images 
included are from The Sforza Hours, the 
Lindisfarne Gospels, the Diamond Sutra — 
the world’s earliest dated printed book and 
a Leonardo da Vinci notebook. Certainly, 
Turning the Pages technology is a project 
which revolutionises the way in which 
people can look at fragile and static items 
without any risk of damage. 

Turning the Pages uses computer 
animation, high quality digitised images and 
touch screen technology to simulate the 
action of turning the pages of a book. It 
meets the challenge of displaying books and 
manuscripts and explaining the significance 
or beauty of each when only a single 
opening can be displayed. The system 
develops the very simple concept of 
allowing the visitor to turn a surrogate but 


Gl ELECTRONICS AND BEYOND April 1999 





Overhead view of British 
. Library situated next to 

St Pancras Station. 
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facsimile page. Digital technology combined 
with animation and televisual techniques 
provide the perfect medium since neither 
the original nor the facsimile is damaged or 
degraded by the process. Each of the six 
screens is driven by an Apple McIntosh 
specially adapted 9600 computer. The 
pioneering system allows the user to touch 
the Mitsubishi screen, drag a hand across it 
and the pages hovers or turns. Quality is 
excellent, certainly better than examining 
the original page under a glass frame. The 
system is accompanied by an audio 
commentary, musical and zoom effects. The 
system has even resolved the mystery of Da 
Vinci’s famous mirror-writing. Other 
galleries and museums are apparently lining- 
up to develop similar systems. 

Meanwhile, the Pearson Gallery of Living 
Words reflects the amazing range and 
diversity of the Library’s collection through 
five themes, each brought alive by a 
stimulating mix of books, manuscripts, 
maps, interactives and other media. Here, 
you can enjoy the Story of Writing, looking 
at the technology used and directions taken, 
particularly in Western culture. Then within 
the Pearson Gallery of Living Words, there is 
a Children’s Books section with original 





material on such well enjoyed stories as 
Winnie the Pooh and Peter Rabbit plus the 
popular creation Babe. The Scientific Record 
section is illustrated by first editions of the 
works of Charles Darwin and Sir Isaac Newton. 

Next comes the Workshop of Words, Sound 
and Images. This is a dynamic, hands-on 
gallery which traces the story of book 
production from the earliest written documents 
through medieval manuscripts and printing to 
modern industrial processing and the present 
digital revolution. In reality it is a hands-on 
display in the art of book creation from an 
18th century print shop to the latest in 
desk-top publishing. Here you can handle 
compositor tools and materials assisted with a 
mass range of video displays. The Digital Age 
section shows, by means of an ISDN link, how 
new technology can combine printing and 
publishing using digital data. 


The Digital Library 


The term ‘digital library’ says a special digital 
report by the British Library. Essentially, digital 
is seen as being integral with the growth and 
progress of the Library. The digital collection 
may be created and produced in a variety of 
different places, but will be accessible as if it 
were a single entity. In particular, the Library 

















is producing a variety of electronic 
publications in a number of media, 
particularly published over networks and on 
CD-ROM, which will exploit the potential of 
imaging and other technologies to better 
access items in the collection. 

Already integral to the Library’s work is its 
World Wide Web site, which has been 
expanded from an experimental online 
information server to a comprehensive 
guide to collection and services. The system 
allows web users to search the Library’s 
online catalogues free of charge and how to 
order from the Document Supply Centre. 
Containing well over a thousand Web pages, 
it currently attracts three million 
transactions a year. Extensive hypertext links 
connect the system to related Internet sites 
around the world. (Main public Web site: 

http://portico.bl.uk)and http:/Awww.bl.uk). 

f §=6©Three separate but linked automated 
system are at the heart of the reader service. 
The Online Public Access Catalogue (OPAC) 
holds over 12,000,000 records: The 
Automated Book Request System verifies 
availability, prints the request in the storage 
area, tracks and communicates its progress: 
The Mechanical Bookhandling System 
routes the container to the correct collection 






































point. The Library expects that when all 
systems are fully operational, the majority of 
material held on site will be delivered to 
readers within 30 to 45 minutes. 

The power behind the Library’s data 
telecommunications is an ATM network 
supplied by Siemen Network Systems Ltd. 
The network’s role is to support new and 
existing services and to deliver access to 
people offsite and remotely in as little as 
two seconds. The network is the highway 
over which the Library services are carried. 
Perhaps the most innovative service, is that 
of the delivery of digital images into reading 
rooms around the building, and ultimately 
to anyone’s PC wherever they are in the 
world. In-house, this means 800 PC-using 
staff and another 400 to 500 terminals for 
the public. The network is based around 
Cisco’s Catalyst and Lightstream switches, 
ATM with Ethernet switching to the 
desktop, giving the library full scale 
multimedia performance. A fully resilient 
backbone was included to ensure maximum 
availability at all times. The network also 
connects to the Internet via the Super Janet 
academic service. 


Sorry. No Mobiles - 
Use The Payphones 


No Mobile phones may be the rule for the 
British Library, but users and visitors will be 
able to keep in touch thanks to a battery of 
some 40 Interphone payphone kiosks 
located around the building. The payphones 
have been designed to blend in with the 
stylish interior of the new library. Stephen 
Moran, IT Services Manager at the Library, 
states that we chose IPM Communications 
to supply their payphones for several 
reasons. Principally they provided us with a 
very satisfactory revenue stream for the 
period of the contract. They also offer a 
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managed service which means that they 
take full responsibility for running the 
payphones — collecting the money, cleaning 
and repairing should any problems occur. 
Another advantage for users is that 
Interphone payphones take 5p pieces, 
allowing users to make cheaper calls. Users 
also enjoy the ‘best coin return’ system 
which returns the largest denomination 
coin where a credit is due. 


Quote - Unquote 


The success or otherwise of any public 
exhibition can be best judges by visitors 
comments. “More than anyone could have 
expected or hoped for”; “A very unusual 
exhibition — amazing to have so many 
treasures together”; “I have never been so 
awed by any other exhibition”: “A joy to be 
at”:"worthy of the greatest national library in 
the world”. 

So what next? The overall aim says Brian 
Lang, chief executive is to create an 
electronic document store — one that can 
keep pace with digital change and 
developments. For many of us, the 
challenge will be to keep pace with 
documenting the changes at the British 
Library. Yes, perhaps books will become 
obsolescent in the future, but the advent of 
the microchip and multimedia technologies, 
will keep books in one form or another 
around for the foreseeable future. 


Further Information 


British Library. 96 Euston Rd. London NW1 
74D) s Fam (=) is OM Wy ft Ze oa 40 01 0 


Opening time for the galleries, restaurant, 


café, coffee shop and bookshop: 

Monday, Wednesday — Friday: 0930 — 
1800. Tuesday: 0930-2000 Saturday: 
0930-1700. Sundays: 1100 - 1700). 








op « can be won by the fra six all correct contest entri 


What is the ‘English Patient’? 

a long-term hospital inmate 

a best selling book 

the first person in the bus queue | 
Which book wins most plaudits ] 
world-wide? 

The Lord of the Rings 


Just William 


The Tales of Peter Rabbit 


o : The Editor, Elecronics & Beyond, PO Box 777, Rayleigh, Essex, SS6 § 
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avin Cheeseman looks at a slightly more unusual remotely operated switch 


and suggests some applications. 


advantages and disadvantages 
depending on the application. In 








new, use of this method of 
triggering is perhaps less common 


this article we look at a circuit that than light and infrared but as will 
provides a switched output : be seen, the circuit has a wide 
triggered by sound. Although not: range of applications. 


light operated switches sometimes 
used to control street lamps, and 
PIR sensors used in intruder alarm 
systems. There are many different 
ways to trigger a switch each with 


lectronically operated 

switches of different types 

are relatively common, 
particularly in control, sensing and 
security applications. Examples are 


Figure 2. Circuit Diagram of Sound Operated Switch. 
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Figure 3. Component Pinouts. 


Overview 


In order for the circuit to operate 
satisfactorily it is necessary to be 
able to discriminate between 
different types of sound. There 
are several different ways to 
achieve this. For example, it can 
be arranged for the switch to 
Operate when a tone of specific 
frequency is present or when the 
sound exceeds a predetermined 
level. Some devices even use 
software to look at specific wave 
shapes; for example the 
waveform produced by breaking 
glass may be used to trigger an 
intruder alarm. 

The circuit described here is 
relatively simple in operation 
and is intended to provide a 
starting point for those who 
may wish to take the idea 
further. The basic unit is. 
designed to be triggered when 
sounds within a specific 
frequency range are detected. 
The circuit makes use of a 
Phase Locked Loop (PLL) tone 
decoder, the popular LM567 IC. 
This device provides an output 
that switches to a logic low 
condition when signals within a 
predetermined range of 
frequencies are present at the 
IC input. Figure 1 shows the 
block diagram of the Sound 
Operated Switch. 

It is also possible to-modify 
the circuit so that it is triggered 
by changes in sound level. More 
of this later. 


Circuit Description 


Figure 2 shows the circuit 
diagram for the Sound 
Operated Switch. The power 
supply is connected between 
terminals Pl (+V) and P2 (OV). 
Capacitor C1 functions as bulk 
de-coupling for the power 
supply rails with C4, C6 and C10 
providing high frequency 
filtering close to the individual 
ICs. Input signals are applied 
between terminals P3 (i/p) and 
P4 (OV). Resistor R4 is included 
to power an electret 
microphone. Operational 
amplifier IC1 together with 
associated components 
provides amplification of the 
incoming audio signal. The 
signal is coupled to the non- 
inverting input of the op-amp 
via C2 with R1 - R3 providing a 
half supply reference voltage. 


OUTPUT FILTER 
CAPACITOR C3 


LOW PASS FILTER 
CAPACITOR Co 


SUPPLY +V 


Figure 4. LED Polarity. 
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Sound Operated 
Switch circuit 
ov |O P4 board 


5V Power Supply 


*Note: P3 is connected to 


+V via a1k resistor. 





The gain of the amplifier stage 
is determined by R5 and R6. C3 
rolls off the gain at low 
frequencies. Two diodes, D1 
and D2 have been included to 
limit the amplitude of the 
amplifier output at high signal 
levels. At lower levels the effect 
of the diodes on the circuit 
should be negligible. The 
output signal from the amplifier 
is coupled via C5 and R7 to the 
Phase Locked Loop stage 
comprising IC2 and associated 
components. The clock 
frequency of IC2 is determined 
by R8, VR1 and C7 - variable 
resistor VR1 allows the 
operating frequency to be 
adjusted over a limited range. 
The output from the Phase 
Locked Loop is in the form of a 
switched output on IC2 pin 8, 
which is normally in a logic 
high state. However, when the 
input signal falls within the 
capture range of the device the 
Output switches to a low state. 
This output can be used 


Figure 5. Wiring Diagram. 


directly but the logic low 
condition only persists as long 
as a valid input signal is present. 
In many applications a longer 
duration output is required. 
With this in mind a simple timer 
stage based around the TS555 
IC has been added. The timer is 
triggered by negative going 
pulses at the input. In response, 
the output at IC3 pin 3 switches 


| high for a period determined by 


R11, VR2 and C12. Once again 
the timer IC is capable of 
driving a low current load 
directly. However, to allow 
switching of relays etc. a 
separate transistor Output stage 
has been added in the form of 
TR1. A BFY50 has been chosen 
for this application but there is 
no reason why other NPN 
transistors cannot be used as 
long as the bias parameters are 
met and maximum ratings for 
the device are not exceeded. An 
LED (LD1) gives an optical 
indication, illuminating when 
the output is active. D3 helps to 
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prevent damage to the transistor 
when driving inductive loads 
such as relay coils. The output 
of the circuit is made available 


on terminal P9. P8 and P10 are 


an additional set of power 
supply terminals to facilitate 
easy connection of loads. 


Building the circuit 
The circuit may be built using 
almost any type of construction. 
Matrix board is fine. Start by 
fitting the lower profile 
components such as resistors 
and diodes moving up to the 
larger components such as 
capacitors. As always, take care 
when fitting the polarised 
components as incorrectly 
connected components can be 
hazardous. IC and transistor 
pinouts are shown in Figure 3. 
The polarity of the electrolytic 
Capacitors is usually indicated 
by markings on the capacitor 
body and the length of the 
leads. The negative lead is 
normally marked with a minus 
(-) symbol on the component 
body and is also the shortest of 
the two leads. The polarity of 
the diodes is marked by a band 
at one end of the component 
designating the cathode. The 
LEDs also have leads of different 
length, the cathode is usually 
the shortest lead and is also 
often marked by a flat edge on 
the side of the component body 
(see Figure 4). It is recommended 
that IC sockets are used as this 
helps to prevent the ICs from 
being damaged by soldering and 
simplifies component 
replacement. Do not fit the ICs 
until all other components are 
soldered in place. 

Try to layout the circuit in 
approximately the same order 
as shown on the circuit diagram. 
Fit de-coupling capacitors C4, 
C6 and C10 close to IC1, IC2 
and IC3 respectively. Sometimes 
problems can be encountered 
due to clock breakthrough from 
the IC2 into the input of IC1. 
This can result in noise and 
instability. The problem can be 
reduced considerably by keeping 
interconnections between 
components as short as 
possible. It is also beneficial to 
run.a separate set of supply rails 
to each IC joining only at the 
power supply input terminals. 
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If you intend to use the circuit 
with an electret microphone 
this may be connected between 
P3 (i/p) and P4 (OV). Ensure that 
the microphone used is suitable 
for operation at 5V with a 1k 
series resistor. Where other 
types of input are being used R4 
should be omitted from the 
circuit otherwise damage to the 
input device may result. 

When you have completed 
construction, double check your 
work to ensure that everything 
is correctly connected. Check 
the quality of the solder joints 
and double check component 
polarities. 


Testing the circuit 


Figure 5 shows the wiring 
diagram for the Sound Operated 
Switch. The circuit can be tested 
using a signal generator or the 
output from a microphone. 
Figure 6 shows how to connect 
an electret microphone. A 
suitable regulated 5V power 
supply will be required for the 
circuit. The circuit will actually 
operate up to 9V but this is 
close to the absolute maximum 
rating for IC2 and so is not 
recommended. If only a 9V or 
12V supply is available, it is 
suggested that a 5V regulator is 
used to reduce the voltage as 
shown in Figure 7. 

Connect the power supply to 
the circuit; +V is connected to 
P1 and OV is connected to P2. If 
you have a multimeter, it is a 
good idea to connect this in 
series with the +V rail set to 
monitor current. After a very 
short switch on pulse during 
which the capacitors are charging 
the current consumption should 
not exceed a few mA. If the 
circuit appears to be drawing 
excess current switch off and 
recheck component connections. 

If an oscilloscope is available 
it should be possible to monitor 
the clock waveform at IC2 pin 
5. The circuit output may 
trigger once immediately after 
switch-on. This is normal. 
Connect a microphone or audio 
frequency signal generator | 
between terminals P3 (i/p) and 
P4. A signal level of a few mV is 
generally adequate. Avoid 
overloading the input by using 
excessive signal levels. Set VR1 
to central position. If you are 
using a signal generator sweep 
across a frequency range 
between approximately 1kHz 
and 3kHz. When the frequency 
of the signal generator 
approaches that of the PLL 
clock (IC2), the circuit should 
be triggered illuminating LD1. 
Disconnect the input signal and 
allow the circuit to time out. 
Exactly how long this takes will 
depend on the setting of VR2 
and on component tolerances 


Figure 6. 
Connecting 
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To Sound Operated 
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Figure 7. Example of how to use a voltage regulator. 


Switch 
circuit board PIO 


Figure 8. Connecting a relay. 


in the timer stage. 

If you do not have access to a 
signal generator and you have 
fitted a microphone to the 
input of the circuit, it should be 
possible to trigger the unit by 
whistling loudly. It is necessary 
to whistle at a frequency within 
the capture range of the PLL to 
trigger the circuit but this is not 
always easy to guess first time. 
One approach is to start whistling 
at a low pitch rapidly increasing 
to a high pitch. When the pitch 
of the whistle falls within the 
capture range of the PLL the 
circuit is triggered. After some 
practice it is relatively easy to 
trigger the circuit in this way. 

If everything appears to be 
working correctly, adjust VR1 
and VR2 to check the operating 
range. For simplicity, a suitable 
frequency counter with a high 
impedance input (> 1MQ) can 
be connected to IC2 pin 5 if 
available although this is by no 
means essential. 


Using the Sound 
Operated Switch 


As mentioned, the Sound 
Operated Switch is really intended 
as a general purpose building 
block. As a result it has not been 
optimised for specific applications. 
Some experimentation may be 
required to obtain the best 
performance from the circuit. 


Switching a Relay 


A suitable relay may be 
connected to the output of the 
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being switched 


Relay must be capable 
of 5V operation. 

Relay coil resistance 
>200 ohms. 





Sound Operated Switch between 
terminals P8 (+V) and P9 (o/p). 
This is illustrated in Figure 8. As 
the circuit stands it is necessary 
to use a relay that will operate 
at SV (e.g. stock code JH12N). 


However, if R14, LD1 and D3 


are omitted from the circuit it 
should be possible to switch a 


12V relay operating from a 
separate 12V supply line as 


illustrated in Figure 9. The relay 
may in turn be used to switch | 
power to higher current loads 


such as lighting. 
Under no circumstances 
should the unit be used to 


directly switch the mains supply 


or other voltages in excess of 
50V as this may be extremely 
hazardous. 


Methods of 
triggering 


Simple methods of triggering the 


circuit have already been 


discussed but any device emitting 
a sound of the correct frequency 
can be used. As mentioned the 


operating frequency can be 
adjusted using variable resistor 
RV1. The frequency range can 


also be modified by changing the 
value of C7. Varying the value of 
C8 and C9 will alter the effective 
bandwidth of the PLL circuit. In 


this way the circuit can be 


modified to respond to sounds 


over a smaller or greater 
frequency range. If very low 
values are used the circuit will 
even respond to a clap. 


The sensitivity of the circuit 


depends on several factors. 


Better performance will usually 
be obtained in a quiet location 
where the trigger frequency is 
predominant than in a noisy 
situation where loud sounds 
covering a wide spectrum of 
frequencies are present. 


Level Triggering 


If you would prefer the circuit 
to be triggered by sound level as 
opposed to frequency, you may 
wish to experiment with the 
arrangement shown in Figure 


: 10. The concept is very simple. 


The circuit shown effectively 
connects to the Sound Operated 
Switch unit in place of the 
Phase Locked Loop. The LM311 
is a comparator which compares 
the voltage set up by a potential 
divider with a voltage related to 
the incoming AF signal level. 
The voltage level on pin 3 of the 
device is compared with that on 
pin 2. If pin 3 is at a higher level 
than pin 2 the output on pin 7 
switches to a low state. IC2, C5, 
C7, C8, C9, R7, R8 and VR1 
should be omitted from the 
Sound Operated Switch circuit as 
they are not required for this 
configuration. 

When used in this configuration, 
the circuit may be triggered by 
loud sounds such as clapping or 
by movement of objects close to 
the microphone. 


Applications 


The unit lends itself to a wide 
range of applications. A simple 
use for the circuit is to switch on 
a light by whistling. The circuit 
could also be set up to respond 
to set frequency sounds from 
other appliances. An example 
would be to switch on a light or 
sound a loud buzzer if the 
telephone rings. This may be 
useful if you are working in an 
area some distance from the 
telephone and normally cannot 
hear it ringing. | 

The circuit could also be used 
to detect loud sounds such as 
breaking glass and if necessary 
to trigger a siren or alarm 
system. However, it should be 
pointed out that the circuit will 
respond to any sound within its 
capture range so would 
generally only be suitable in 
relatively quiet locations. It is 
also possible that the unit 
would fail to detect a sound, so 
use in security applications can 
require a considerable amount 
of thought.. 

In addition to the main 
Output at terminal P9 there are 
also outputs at P5, P6 and P7. 
These are fundamentally 
intended to be used as test 
points in the circuit but may 
also be useful for interfacing to 
other equipment. Terminal P5 is 
connected directly to the output 








Pi 
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Module Power 
Supply (6V DC) 


Figure 9. Driving a 12V relay. 


of IC1. There is no DC blocking 
capacitor so there is a DC offset 
of approximately '/2 of the 
supply voltage at this point. 
Terminal P6 is connected to 
the output of the Phase Locked 
Loop (IC2). This output normally 
sits in a logic high condition but 
switches to logic low when the 
PLL locks to an incoming signal. 
As Po is before the timer it can 
be a useful point from which to 
derive trigger pulses for other 
equipment. When set up correctly, 
IC2 is capable of responding 
rapidly to input signals within its 
capture range. For example, 
with minor modification the 
circuit could be used to 
demodulate low speed data. 
Radio amateurs or short wave 
listeners, who are interested in 
receiving Morse code may be 
interested in using the output 
¥ from P6 to drive a small piezo 
buzzer. If the audio output from 
a radio receiver tuned to a 
Morse transmission is applied 
to the Sound Operated Switch, 
The output at P6 will closely 
track the received Morse code. 
This provides a novel method 
of filtering out interfering 
signals as the circuit will only 
respond to frequencies within 
its capture range. By increasing 
the values of C8 and C9, it is 
possible to achieve a very 
4 narrow bandwidth. The unit can 
be driven by a microphone 
positioned close to the receiver 
loudspeaker but it is probably 
preferable to use a headphone 


To 12V DC Supply 


Sound 
Operated 
Switch circuit 
board. 


R14, LD1, D3. 


PB O /\ “> I . To equipment 


being switched 


Relay must be capable 
of 12V operation. 

Relay coil resistance 
>400 ohms. 

Module 5V and relay 
12V supply should 
share common OV. 





or record output where this is 
available. Before connecting the 
unit, please check that the 
receiver Output is capable of 
driving the Sound Operated 
Switch input. Also do not forget 
to omit R4 if you are driving the 
circuit directly. It may also be 
possible to use the unit as an 
interface between the receiver 
and a decoder. 

The input of the Sound 
Operated Switch is very 
sensitive as it is designed to 
accept signal levels of a few mV 
from microphones etc. As a 
result it is necessary to ensure 
that the input signal level does 
not overload IC1. The gain of 
the amplifier stage can be 
reduced by decreasing the value 
of R6 (recommended 
minimum 1.2k). An external 
attenuator network could also 
be fitted if necessary. 

P7 provides direct access to 
the timer output. This output 
Operates in Opposite phase to 
the main output at P9. So when 
the circuit has been triggered 
and the timer is active, P9 is in a 
logic low state and P7 is logic 
high. The source current of this 
Output is only a few mA. 
Therefore, it is recommended 
that only high impedance loads 
(> 10k) are connected to P7. 


Other Uses 


When configured for level 
triggering as described earlier, 
the circuit may be used to 


PROJECT PARTS LIST 


RESISTORS 

R1,2,5 4k7 
‘Bo. 6,11, 13 100k 
R4, 5, 7, 10, 14 1k 
_R9, 12 10k 


VR1 Hor Encl Preset 10k | 
VR2 Hor Encl Preset 1M 


CAPACITORS. 
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_ C2, 4-6, 10 
C3 


GenElect 220uF 16V 
Minidisc O.1uF 16V 
GenElect 1QuF 63V 


Ci | Poly Layer LOOnF 


To main 
circuit 
terminal P1 


To main 
Circuit 
terminal P5 
1N4148 


To main 
circuit 
terminal P2 


automatically start a recording 
device such as a cassette or 
digital recorder. Similarly the 
unit could be used to switch 
on a door phone or video 
camera when a visitor speaks 
into the microphone. If a 
continuous Output is required 
the output from P7 can be 
used to drive a simple latch. 


This can be arranged so that 


the output remains active until 
the latch is reset. 


Environmental 
Considerations 


The sound operated switch is 
intended for use in a normal 
indoor environment. Because of 
component tolerances and 


C8 GenElect 2.2uF 63V 
C9 GenElect 1uF 63V 
Ci Disc O.O1uUF S50V 
Ci2 _GenElect 100uF 16V 


SEMICONDUCTORS 

IC1 TLO71CN 
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IC3 TS555CN 
Di-3 1N4148 
LD1 LED Red 


TRL BFY50 
_ MISCELLANEOUS 


P1-10 Pin 2145 
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temperature coefficients, 
variations in temperature will 
tend to result in changes in the 
operating frequency of the 
Phase Locked Loop. The 
duration of the timeout will also 
vary. Whether this becomes a 
problem very much depends on 
the application. For most non- 
critical applications, for example 
when the unit is triggered by 
whistling, frequency variation is 
not a problem. There will 
normally be much more 
frequency variation in your 


: whistle than from the PLL clock 


oscillator. However, if the 
device is being used to detect 
an electronically generated 


To main 
circuit 
terminal P6 


Figure 10. 
Experimental 
modification to. 
allow sound 
level triggering. 





tone, frequency drift could 
mean that the PLL clock and the 
incoming tone end up on 
different frequencies. This 
could mean that the circuit will 
fail to respond and in this case 
it is probably well worth 
considering the use of higher 
tolerance components. In 
particular use of a close 
tolerance capacitor in place of 
C7 may reduce oscillator drift. 


Finally... 


The Sound Operated Switch is a 
simple circuit with many varied 
applications. As long as its 
limitations are kept in mind, it 
can provide a very useful 
building block which can be 
modified to suit individual needs. 
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Diary Dates 


Every possible effort has been made 

to ensure that information presented 
here is correct prior to publication. 

To avoid disappointment due to late 
changes or amendments, please contact 
event organisations to confirm details. 





March 1999 


10 to 11 March Softworld Accounting 
and Finance, Interactive Information 
Services, Grand Hall, Olympia, London. 
Tel: (0181) 541 5040. 


12 to 21 March. SET 99, The National 
Week, Science and Technology, Tel: (0171) 
973 3078. 


19 March Windows 1999 Show, Olympia, 
London. Tel: (01256) 381456. 


24 to 25 March Softworld for the 

Supply Chain, NEC, Birmingham. 

Tel: (0181) 541 5040. 

31 Mar to 1 April Conference on Antennas 


and Propagation, IEE, University of York. 
Tel: (0171 | 240 1871. 


April 1999 © 
1 April. Internet Seminar, Star, Legoland, 
Windsor. Tel: (01285) 884422. 


3 to 18 April Edinburgh International Science 
Festival, Ediburgh. Tel: (0131) 220 6220. 


13 to 15 April NEPCON Electronics, NEC, 
Birmingham. Tel: (0181) 910 7910. 


20 to 21 April Intranet EXPO 1999, Earl's 
Court, London. Tel: (0181) 742 2828. 


May 1999 


6 May. Internet Seminar, Star, Birmingham. 
Tel: (01285) 884422. 


17 to 19 May Cable & Satellite 
Mediacast 1999, Earl's Court, London. 
Tel: (0181) 910 7931. 


25 to 27 May Intemet World UK Spring 1999, 
Earl's Court, London. Tel: 0171 976 0405. 








25 to 28 May Ninth Intemational Conference | 


on Metering and Tariffs for Energy Supply 
International, IEE, Conference Centre, 
Birmingham. Tel: (0171) 240 1871. 


26 to 27 May Embedded Systems, 
Olympia, London. Tel: (0171) 681 1000. 


June 1999 


7 to 11 June. 16th International Teletraffic 
Congress, IEE, Edinburgh Intemational 
Conference Centre. Tel: (0171) 240 1871. 


8 June. Intemet Seminar, Star, London. 
Tel: (01285) 884422, — 


8 to 10 June. Environmental Techn Show, 
NEC, Birmingham. Tel: (0181) 910 7732. 


21 to 23 June. People in Control an 
International Conference on Human 
Interfaces in Control Rooms, Cockpits and 
Command Centres, IEE, University of Bath. 
Tel: (0171) 240 1871. 


12 to 15 June. Seventh Intemational Conference 
on Image Processing and its Applications, 
Manchester. Tel: (0171) 240 1871. 
29 June to 1 July. Networks Telecom, 


National Exhibition Centre, Birmingham. 
Tel: (0181) 742 2828. 


30 June to 4 July. BBC Tomorrow's World Live, 
Earls Court, London. Tel: (01.71) 402 2555. 


July 1999 


6 July. Internet Seminar, Star, Old Trafford, 
Manchester. Tel: (01285) 884422. 

26 to 28 July. Third Intemational Conference 
on Advanced A/D and D/A Conversion Techniques 
and their Applications, University of 
Strathclyde, Glasgow. Tel: (0171) 240 1871. 


August 1999 


10 Aug. Internet Seminar, Star, Edinburgh. 
Tel: (01285) 884422. 


23 to 27 Aug. Eleventh International 
Symposium on oe e Engineering, 
London. Tel: (0171) 240 1871. 


September 1999 


1 to 3 September Ninth Intemational 
Conference on Electrical Machines and 
Drives, Canterbury Christ Church College. 
Tel: (0171) 240 1871. 


7 to 10 September Ninth Intemational 
Conference on Artificial Neural Networks, 
IEE Conference on Artificial Neural 
Networks, University of Edinburgh. 

Tel: (0171) 240 1871. 


Please send details of events for 
inclusion in ‘Diary Dates’ to: News Editor, 
Electronics and Beyond, P.O. Box 777, 
Rayleigh, Essex SS6 8LU or e-mail to 
swaddington@cix.compulink.co.uk. 
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Apple Returns 


at Macworld 


The buzz is back at Apple 
Computer, of that there can 
be no doubt. Even the most 
sceptical industry 
commentators are admitting 
that co-founder and current 
boss Steve Jobs has turned 
around the ailing computer 
manufacturer. 

In his keynote speech at 
Macworld US at the 
beginning of January, Jobs 
said it had been an incredible 
year for Apple. “The Power 
Macintosh G3 has been an 
unusually successful new product. Apple has sold 
1.6 million G3s - we’re set to announce our fifth 
consecutive profitable quarter, and we’re going to 
kick off 1999 with a bang,” said Jobs. 

Jobs said his strategy of focussing on core 
activities was paying off. Products such as the G3 
certainly testify to this claim, although there can’t be 
too many Apple Newton users that would agree. 
The Newton was one of Apple’s products that got 
thrown out of the door when Jobs returned to 
Apple almost 18 months ago. 

But Jobs was adamant that the cut-throat 
strategy was paying dividends. The new 
Power Mac G3 launched at MacWorld will 
run at speeds of up to 400MHz. “Many 
months ago we bet on a new technology 
that was faster than anything in the PC 
marketplace, and that we would be the 
first to use. That bet paid off,” Jobs said. 

Besides speeds of up to 400MHz, the 
new G3 has up to 1MB of backside cache 
running at 200MHz, Jobs noted. And it’s 
the most expandable Power Mac that 
Apple has ever built: It holds up to 1GB of 
RAM, stores up to 100GB of data, has four 
slots (including three 64-bit PCI slots), has 
a 1GB Ethernet build- to-order option, 
CD-ROM, DVD, Zip Drive, and USB 
and FireWire ports to boot. 




























































“FireWire is not just a point-to-point 
connection,” Jobs said. “It’s a bus. And it’s a really 
intelligent bus. Unlike SCSI, you can have a 
number of computers attached to your FireWire 
bus.” FireWire gives you 400 Mbps digital video, 
connections to multiple CPUs, plug-and-play, and 
is hot-pluggable. 








Apple is rolling out FireWire on the motherboard of every new 
Power Mac G3, said Jobs, adding, “There are four million digital 
camcorders out there, and they all have FireWire jacks. Take that 
FireWire jack and plug it into the back of your G3, and you get 
pristine digital video with no added boards,” said Jobs. 

Other announcements at Macworld included multi-colour 
versions of the next generation iMac (see News Report) and a 
series of new games for the Apple platform. For further details, 
check: <www. apple. com>. 


Millennium Issues Reaches Fever Pitch 


Contrary to received wisdom, big business in the UK is lagging in its 
efforts to fix the the Millennium Bug problem according to Robin 
Guenier executive director of Taskforce 2000. Speaking at the Regent 
Conference entitled IT Business Trends, in London on 29 January, 
Guenier claimed that there is increasing evidence of this. 

In his speech Guenier said that most large businesses said in 1996 
that the job would be complete before the end of 1998. There were, he 
said, good reasons for this - not least, the need to run their new ° 
systems in the real world throughout 1999 so as to go into 2000 with 
complete confidence that they were fully robust. 

“I know of no large business that achieved this. Indeed, most of 
_ those that are making good progress tell me that the job is 
_ considerably more difficult and is taking much longer than they 
_ expected. Where does that leave any businesses that are not making 
- good progress?” said Guenier. 

To determine what was really happening, together with the lawyers, 

_ Dibb Lupton Alsop, Taskforce 2000 and an independent research firm, 
Business Strategies, studied the progress being made by the top 1000 

~ companies listed by Dunn and Bradstreet. 

The results were appalling. For example, 16% of respondents had 

_ not completed their central IT inventory. And 69% had yet to complete 
_ the initial remediation of their central IT systems - a job many experts 
agree should have been done in 1998 to meet the deadline. 

| “So, what's going on? Why would a Government body deliberately 
mislead us? If hundreds of big businesses are lagging, that fact surely 

~ needs maximum publicity? To misrepresent what is happening is contrary 
- to common sense - to be straight with the public about the state of 
progress,” said Guenier. | 

: Guenier said that there seem to be two possibilities. Either they 

~ don't understand the issues - in which case, they urgently need better 

_ advice. Or they believe that openness could lead to public panic. 

: “The reality is that, if we were in the last Quarter of 1999, fear of 
panic might be justified. But now the priority has to be to get people 
to recognise that not enough is being done - and to get them to work 
on fixing the problem,” said Guenier. ELECTRONICS, 
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t may be hard to believe if 

you've only been using a PC 

for a few years but in the days 
of DOS and dot matrix printers 
you were lucky if you had half a 
dozen fixed width fonts. Today, 
of course, most people have 
access to dozens of fonts which 
can be scaled to virtually any 
size so, from a creativity 
viewpoint, the sky’s the limit. 
But despite this proliferation of 
fonts, in fact because of this 
proliferation of fonts, using 
them isn’t always as quick and 
easy as we might hope. This 
month we'll take a look at some 
of the potential stumbling 
blocks and give some tips 
on how to avoid them. 


Keep it Simple 
Unlike most things we 
cover in this column, the 
first point isn’t really 
concerned with how to do 
something. Instead it’s 
concerned with what you 
should do. This is a hobby 
horse of mine, admittedly, 
but I trust you’ll excuse 

this minor detour. After all 
there’s no point in 

knowing how to handle 
fonts if the end result 

looks apalling. And this is 
exactly how your documents 
will look if you’re not 
disciplined in your use of fonts. 
Looking at some documents I 
can only assume that the 
author had worked on the 
principle ‘if ?ve got 200 fonts 
then I’m going to use them all’. 
But this is an area where less 
can often give more. Rarely will 
you need to use more than two 
or three fonts in a document 
and those bizarre fonts should 
be used very sparingly for 
special effects. | 


Finding Fonts 


One of the biggest problems I 
encounter in using fonts is 
finding the one I have in mind. 
Unless you’re using fonts on a 
very regular basis it’s rare that 
you'll remember names so, 
depending on the application, 
you might end up trying out 
literally dozens of fonts. In some 
applications the Font dialogue 
box doesn’t show you a sample 
of the selected font. In this 
instance, therefore, the only 
way to find a font is to type the 
text, select it, and then change 
it to one font after another 
until you find the one you’re 
looking for. Clearly this could 
take some considerable time. 
However, the fact that many 
applications, Word 97 for 
example, do show a preview in 
their font dialogue box means 





Can't find the font you’re looking for? 
Ioo many fonts cluttering up your 
disk? This month Mike Bedford looks 
at font management. 


Placard Condensed. 





this gives an easy way to find a 
font. Simply open up such an 
application at the same time as 
the application you’re using 
and use its font dialogue box as 
a previewer. Word 97’s font 
dialogue box is shown below. 
Another method which is 
probably slightly more long 
winded but gives you a better 
font preview is to use the 
Windows 95 Fonts window 
which is described in the 
following section. 


Fonts Window 


From the Start button select 
Settings > Control Panel. Now 
double click on the Fonts icon 
and the Fonts window will be 
displayed. The window lists all 
the fonts installed on your 
system. As with the Windows 
Explorer, you can choose 
various ways to display 

this information. Try out - 
‘large icons’, ‘list’ and 
‘details’ by selecting the 
appropriate option on the 
View menu and decide 
which you prefer. You 

might also like to 
experiment with the ‘list 
fonts by similarity’ option, 
the use of which is 
reasonably self- 

explanatory. Going back to 
the question of finding a 
font, try double clicking 

on any font and you’ll find 
that a sample window is 
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displayed as shown below. You 
are given the option of printing 
a font sample from this window. 
Depending on how many fonts 
you have, you may like to create 
a reference file containing print- 
outs of each of your fonts. 


Font Management 


How many fonts do you have 
on your system ? If your system 
is anything like mine you'll find 
that you’ve got hundreds of 
fonts. But how many do you 
actually use on a regular basis? 
How often, for example, do 
you use the following font? 

My guess is that the answer 
is ‘not very often’ or, bearing in 
mind my opening comments, 
it’s a font which only ought to 
be used on a very occasional 
basis unless, of course, your 
company logo happens to use 
this particular font. With most 
hard disks now being a few 
Gigabytes in size, having fonts 
which you rarely use wouldn’t 
seem to be a problem. Or is it? 
From the point of view of 
wasting disk space then, 
admittedly, a couple of 
hundred fonts isn’t going to 
make a big difference. But 
remember the difficulty if 
finding a given font? Clearly the 
less rubbish there is on the 
system the easier it will be to 
find the font you need. And 
most of those fonts which are 












ABC 


cluttering up your PC won’t be 
ones you’ve deliberately put 
there, they’ll be fonts which 
appeared along with some 
application you installed. My 
suggestion, therefore, is to get 
rid of the rubbish to make it 
easier to find the fonts you 
actually use. 

This is achieved using the 
Windows 95 Fonts window 
which we've already seen. 
Simply select the font(s) you 
want to delete and press the 
delete key. A dialogue box 
appears asking you to confirm 
your intention to delete the 
font(s) and, so long as you 
click on OK, the font is deleted. 

In theory, if you delete a font 
you can always restore it from 
the appropriate distribution 
media. In practice this may be 
tricky since you won’t 
necessarily remember which 
application a particular font 
was distributed with. You may 
have an application like 
CorelDraw which comes with 
hundreds of fonts, most of 
which aren’t installed by 
default but which could be 
selectively installed from the 
CD-ROM as and when they’re 
required. And if you don’t 
happen to have an application 
with a CD-ROM full of fonts, 
font libraries can be obtained at 
a very reasonable price. 
Admittedly these disks may not 
have exactly the same fonts as 
ones which came with some 
obscure application but I’d find 
it hard to believe that you’d 
really need a font which 
couldn’t be found on one of 
these large font libraries. 

So, how do you install a font? 
This is done from the Windows 
95 Fonts window. From the File 
menu, select Install New 
Font... Now select the 
appropriate folder, diskette or 
CD-ROM and you'll find that 
the names of all the fonts at 
that location will be listed. 
Select the font you require and 
click on the OK button. 

Pll conclude by saying what I 
often say in these columns. I’ve 
not told you everything there is 
to be known about font 
management but hopefully I 
haye set you on the path to 
further discovery. Play around 
with some of the other features 
of the Windows 95 Font 
window and, with a bit of luck, 
you could become even more 
productive in your use and 
management of fonts. 
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In this first part, George Pickworth looks 
at the Heliograph. 


rior to Hertzian waves and later 
infrared light, visible light was the 
obvious medium for signaling systems. 
The famous Aldis lamp is a good example of 
a system that used artificial light but as with 
any artificial light source there were 
limitations to power and therefore signaling 
range. On the other hand, the sun provides a 
light source of almost infinite power. 

The heliograph employs a mirror to 
reflect a beam of sunlight to a distant 
station. Signaling is by chopping the 
reflected beam into short or long periods to 
represent the Morse code. However, as the 
eye can only follow the reflected ray for a 
hundred metres or so, a sighting 
arrangement device is vital to tell the sender 
that the beam is directed towards the 
distant station. Moreover, corrections have 
to be continually made to the vertical and 
horizontal angle of the mirror as the sun 
traverses the sky. See Photos la and 1b. 

In this study we look particularly at the 
heliograph’s sighting system which enabled 
sunlight signaling to be raised from 
primitive flashing pre-arranged signals with 
shields or hand-held mirrors to a true 
wireless telegraphy system. 
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Photo 1b. Close-up 
showing unsilvered circle 
in centre of mirror. 





Range 


The mirrors used with the heliograph are of 
the highest quality and near optically perfect 
so the reflected beam is virtually parallel. 
Obviously there has to be a clear line of 
sight between the two stations, but, as to be 
expected, the range increases with mirror 
size. The following distances are examples 
of general working ranges for mirrors of 
various diameters:- 








Range Mirror Diameter 
83 miles 12in 
83 miles Qin 
52.5 miles 5in 
37 miles 3in 


Under good conditions, reliable two way 
signaling was possible with stations 100 
miles apart - the record attained with a 5in 
mirror stands at 126 miles between 
Kompasberg and the Cockscombe 
mountains in South Africa. For reception of 
long range signals, the distant station was 
viewed through a telescope. See Photo 2. 
Remarkably, about 40 years ago, I 
acquired a similar instrument from a trading 
store in South Africa. It was made in 1916 by 





Photo 1a. The author’s heliograph on 
its tripod. 





W. Ottway & Co Ltd. No 291 and figures in 
the study. Unfortunately, I have no reference 
to this maker and would be grateful for any 
information. 


Operation 


The heliograph was portable and signaling 
stations could be set up in a minute or two. 
Moreover, the operators became highly 
proficient and speeds of up to 16 words per 
minute were frequently attained. 

During operation the heliograph was 
generally mounted on a low and very sturdy 
tripod; this ensured that the instrument 
remained ‘rock-steady’ during keying. See 
Photo 1. Obviously the slightest movement 
would put the reflected beam out of 
alignment with the distant station. 


Sun & Hills 


Whilst the heliograph could be used 
anywhere on sunny days, it was obviously 
best adapted for use in countries having long 
periods of sunshine and a mountainous or 
hilly terrain so that signalling stations could 
be set up on high ground. Obviously, the 
greater the altitude of the two stations, the 
less is the limitation in range imposed by the 
curvature of the earth. 

In countries where conditions were 
favorable, the heliograph was ideally suited 
to military communications. Space only 
allows a mention of a few of the numerous 
theatres of war where the heliograph played 
a distinguished role and those wishing to 
know more should read Alan Harfield’s 
excellent little book entitled The Heliograph 
published in 1981 by the Royal Signals 
Museum, Blandford Camp, Dorset. 


North West Frontier 


For many years the heliograph provided the 
only telegraphic link with the North West 
Frontier. Messages sent via the heliograph 
system were known as ‘heliograms’. 

The heliograph also served in South 
Africa during the Zulu and Boer Wars, the 
Middle East, China and indeed Europe 
during the First World War. The heliograph 








Photo 2. The heliograph in Mesopotamia circa 1917. 
Note unsilvered circle in centre of the mirror. 
Photo courtesy of the Royal Signals Museum. 


was also used for ship to shore signaling 
and during the First World War it played an 
important role in the landing at Galipoli. 

However, it must have been extremely 
difficult for the operator on board the ship to 
maintain the light beam on the shore station 
because even in the calmest waters, there is 
always some rolling of a ship. Interestingly, 
WD & H Wills ‘Signaling Series’ cigarette 
cards, circa 1934, showed a picture of a sailor 
operating a heliograph. See Photo 3. 

The heliograph complemented Hertzian 
|wave systems until 1942 when last used at 
the siege of Sollum Hayat during the desert 
campaign by the 8th Army. 


Night Time 


Although designed primarily as a sunlight 
signaling device, signaling could continue 
during the hours of darkness by employing 
an artificial light source. The most powerful 
source of artificial light, other than the 
electric arc lamp, was lime-light. For-short 
ange work, paraffin lamps could be used. 

However, I am puzzled as to why lime- 
lights should have been used in conjunction 
with the heliograph, when, like the Begby 
lamp, the signaling lime-light was in itself a 
omplete signaling device. Lime-lights will be 
discussed in part 2 of this article. Remarkably, 
signaling by moonlight was also possible and 
t is recorded that during WW1, a station set 
p on one of the pyramids attained a range 
bf 15 miles during full moon. 



























imitations 
nfortunately, dust storms could blank out 
isibility; the same applied to mist or clouds 

which obscured the sun. Haze, was probably 
he greatest limiting factor; the dust particles 
fn the air scattered the light beam and often 
precluded signaling during mid-day. 

So, notwithstanding the virtues of the 
eliograph, it was inevitable that it would 
Itimately be superseded by VHF Hertzian 

wave systems which overcame many of the 





limitations which climate imposed on the 
heliograph. Nonetheless, as we will see in 
part 2, the concept of using sunlight as a 

signaling medium is far from dead. 


Evolution 


The heliograph evolved from the heliostat, 
as both employed a similar sighting arm and 
sighting rod which formed an integral part 
of the instrument. However, the heliostat 
differed to the heliograph in that signaling 
was means of a shutter inserted in front of 
the mirror, whilst with the heliograph, the 
mirror was tilted. See Photos 4a and 4b. 















 HELIOGRAS MN, 5 | ay 
oof 


Photo 3. W. D. & H. 0. Wills cigarette c 





ard showing sailor setting up a heliograph. 





The heliograph system proved to be the 
most successful and the heliostat was 
abandoned. But there was an instrument 
that preceded both the above instruments 
known as the heliotrope. This remarkable 
instrument is discussed in part 2. 


Geometry 


I feel that the easiest way to introduce 
readers to the geometry of a Heliograph 
sighting system is to describe a system I 
used during the 1930’s to communicate 
with my school friend on Dost Hill about 
three miles away from Lower Farm where I 
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3.—To align the helio., 
using the sighting rod.— 
The signaller either looks 
through the hole in the 
back of the mirror, or places 
himeelf in the position 
shown in the illustration. 
He now moves his head so 
as to get the reflection of 
the distant station covered 
by the spot on the mirror ; 
he vext gets the sighting 
mark to cover the reflection 
of the distant station. 


WD. 


BR 



































& HOWILLS 


4 
ISTOL & LONOOM, 








AL. SUMS £Om THESE PicTURE cance 


aiCRERE RN eee sete eaee 













April 1999 ELECTRONICS AND BEYOND @} 











Photo 4a. Photo showing keying 
mechanism and sighting rod. 


Threaded section 





. Photo 4b. Photo showing cranked sighting rod. This is easier to 
/ adjust for elevation than the straight sighting rod Figure 4a. 


Bo 


screws into ball joint 


Vertical steel ro 
Smooth part slides into tube 


Clamping screw 


Tube - free to rotate in 
lower bearing 


Knurled collar serves 


d — >, 


——p} 
Horizontal 
— , axis pivot 


— mel 


> 


as Morse key knob 


Lower bearing assembly —> 


Hinge 


Figure 1. The Heliograph 
together with sighting arm 
and rod. Keying is by 
pressing down on the 
knurled collar. This tilts the 
mirror on its horizontal axis. 
Rotating the collar shifts the 
mirror on its horizontal axis. 
Rotating the worm drive 
knob, shifts the mirror on its 
vertical axis. 


Clamping 


_ duplex mirror. Note sighting 
- vane in centre of mirror. 


lived. The idea for my system came from the 
already mentioned Wills cigarette cards 
which also briefly described the heliograph’s 
sighting system. So, being a born 
experimenter, I decided to construct my: 
own sunlight telegraph system. See Figure 2. 
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screw Vertical axis pivot 


«— Tripod 


Sighting arm 
Flat spring | 


i 


Parallel beam to distant station — 


“ See 
Figure 6b 


Sighting rod —>» 


Photo 5b. Photo of author 
demonstrating the duplex 
mirror - unfortunately the sun 
refused to shine for this photo. 


My System 


My ‘sender’ was based on a shaving mirror. 
The concave magnifying mirror was 
removed and the plain mirror modified by 
removing the silver from 5.0mm diameter 





circle in the centre of the mirror. The mirror 
assembly was attached to a substantial 
wooden box by a single screw which | 
allowed the mirror assembly to be rotated 
on its vertical axis. 

The mirror, on its box, was set up in a 





Interestingly, the 1944 German 
: Modulated-Light-Beam Apparatus | 
Shaving mirror; flat : (Photophone) which ordinarily employed 
: an incandescent electric lamp as the light 
source, also had an attachment so that the 
sun could be used as the light source. More 


Vertical axis 


View of Dost Hill 


| 
through unsilvered To Dost Hill 
| 


White disc 


Screw which allows : about modulating the light beam in part 2. 
mirror to rotate on its : 
vertical axis . = 
awe | Setting Up A Station 
wooden box : There were two types of heliograph. Let us 
a oe pian first consider the type where during setting 
| actually signaling : up, the distant station is viewed directly 
poles Gn : through an unsilvered circle in the centre of 


the mirror. This generally applied to 


7 5 nigeinstine autkare 49a7 esck nea ards +“ is crea ene : instruments with 9in and 12in mirrors. Setting 
igure 2. Aligning the author’s system wi ost Hill through the unsilvered circle. iohtj 

When setting up, the white disc is placed to obscure the view of Dost Hill through the ; UP pipes be Usine the es pe SINS een 
unsilvered circle - Figure 2a. During signalling, the mirror is adjusted so that a beam of g a OU epee te Saas we 
sunlight illuminates the white disc and the brown spot, caused by the unsilvered circle in : my schoolboy system. See Figure 2. 

the centre of the mirror, is maintained in the centre of the disc - Figure 2b. With the other type of heliograph, the 


keying mechanism obscures the unsilvered 
circle so alignment was by viewing the distant 
station via the reflection from the mirror. 





field from where there was a clear view of East /West 
Dost Hill. The mirror was adjusted so as to: 


' Thi li he more common 5in an 
face Dost Hill and then I viewed my friends Signaling between Lower Farm and Dost 3 This app ied to the more commo Sin and 
a Hill was facilitated because the line of sight : rarer 3in instruments, and incidentally to my 
position through the unsilvered circle. . ; 
, ; was approximately north/south so during : heliograph. See Photo 4 & Figure 3. 
Next, following my instructions, my young ; 
‘ieeuianeal ni tenga mid morning and afternoon, the sun was : Army manuals treat setting up a heliograph 

sister p ns a pantera pe nen : more or less at right angles to both stations. : station as a precision drill which enabled a 
ean pana en at ma idea Had Dost Hill been to the east of Lower : Station to set up and be operational very 
the cane until it obscured my friend S positon. Farm, signaling with a single mirror would | quickly, indeed, a highly proficient team 

The mirror was then manually adjusted on : have been impossible during afternoons : could set up a station in 60secs. 
its vertical and horizontal axis so that > with the sun when the reflected beam : 


reflected beam illuminated the disc with the : would have the same alignment. But, as we; M Method 
dark spot (caused by the non reflective circle : will see, the heliograph overcame this y 

in the centre of the mirror) in the centre of — : problem by employing a ‘duplex’ mirror. | When setting up, account has to be taken of 
the disc. The reflected beam was then See Figure 7 & Photos 5a and 5b. : the traverse of the sun and whether the 


directed to my friends position. See Figure 2. duplex mirror would be required 
immediately or later. For now, let us assume 


. Voice Modulation : that the duplex mirror will not be required. 

Table Tennis Bat : Now that I was able to maintain the reflected = : With my own heliograph, the keying 
Signaling was by chopping the reflected beam on a distant fixed point as the sun | mechanism precludes viewing the distant 
beam into Morse code characters by means; taversed the sky, I was able to experiment with: station through the unsilvered circle. So, 
of a table tennis bat placed in front of the my reproduction Bells circa 1880 Radiophone | after the various clamps securing the 
mirror whilst my sister strived to keep the where the reflected beam was modulated with : sighting arm and vertical rod are loosened, I 
dark spot in the centre of the disc as the voice signals and demodulated by a photo 3 stand in front of the instrument and 

electric cell at the distant station. > position my head between the mirror and 


sun traversed the sky. Indeed, 
my system had all the essential 
features of the heliostat. 

Fortunately, the poor quality 
of the mirror caused appreciable 
divergence of the beam and 
alignment was therefore not 
critical. So, provided the ray 
illuminated the disc, signaling 
was satisfactory. 

My friend never got around 
to using the shaving mirror 
system; instead, he used a 
hand-held mirror with a 
sighting cane and disc similar 
to mine. During signaling he 
manually directed the reflected 
beam on the disc for shorter or 
longer periods so as to 
represent Morse code 
characters. Signaling was slow 


le. ee 2 
but readable = 


The intensity of the flashes << Vertical axis pivot Clamping screw / 


observed at both stations Lt 
Figure 3. Setting up the Heliograph. The distant station 
is viewed by reflection from mirror. The clamping screw 
on the vertical rod is loosened and the mirror manually 





Cross wires in 
/ sighting ring 





/ 
/ 
/ . 
/ Unsilvered | 
/ . 

/ circle 


i/o View of 






oy distant 






Clamping 


& 

: Vane folded 
eer oe —| T =r See Figure 6a 
loosened to ome down 
allow steel 
rod to slide 
into tube. Sighting rod 

slides up or 










This allows es =< 


mirror to tilt 





down in 
sighting arm 












indicated that range, even with 

a poor quality shaving mirror 
adjusted until the distant station coincides with the 
unsilvered circle and the cross wires in the sighting 


or hand mirror could have 
been considerably greater than 
ring. The clamping screw is then tightened. 


the three miles separating 
Lower Farm from Dost Hill. 
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the sun; I then adjust the mirror so as to 
observe the distant station through 
reflection from the mirror. See Figure 3. 
The sighting arm is then swung around so 
as to be in line with the distant station and 
the clamp tightened. See Figure 5. The 
sighting rod is then inserted in the end of 


axis is by rotating the knurled collar which 
also serves as the key whilst adjustment of 
its vertical axis is by the worm drive knob. 
Signalling is therefore a two-hand job and 
adjusting the mirror whilst keying requires 
considerable concentration by the operator. 


Keying 
During keying, the brown spot is 
maintained on the sighting mark by 
constantly adjusting the vertical and 
horizontal angle of the signaling mirror as 
the sun traverses the sky. 

Adjustment of the mirror’s horizontal 





the sighting arm with the vane folded 
down so as to expose the aperture 
and cross wires. See Figure 6a 

Whilst still viewing the distant 
station through refection from the 
mirror, the height of the sighting rod 
is adjusted so that the cross wires 
cover the distant station. The clamp 
is then tightened and the sighting 
vane raised - Figure 6b. Standing 
behind the instrument, I now 
manipulate the mirror by hand so 
that the brown spot (caused by the 
unsilvered spot) falls on the vane at 
the ‘at rest? mark, i.e. the point at 
which the brown spot falls when the 
key is not pressed. See Figure 6c. 

There are two ‘at rest’ marks, the 
upper one is for long range 
signalling and the lower one for 
shorter ranges. Obviously, a greater 
depression angle is required at 
shorter range to prevent light being 
seen at the distant station. 

The beat adjustment screw (see 
Figure 4) is then adjusted so that 
when the ‘key’ is pressed and the 
mirror tilts backwards, the brown spot 
falls on the signalling mark. See Figure 
6b. The beam is then directed to the 
distant station. With short range 
signalling, the beat is obviously greater 
than with long range signalling. 


Duplex Mirror 


The duplex mirror, (Photos 5a and 
5b) has the sighting vane inserted in 
its centre which replaces the 
sighting vane on the sighting rod. 
During alignment, the distant station 
is viewed through both mirrors 
which are adjusted so that sighting 
mark coincides with the distant 
station. The duplex mirror is then 
clamped in position and all further 
adjustments are made with the 
signaling mirror. Figure 7 shows the 
principle of its operation. 


Sighting 


a vane up 
Sigthing cross 


wires f 


O 


«Sighting vane 
folded down 


«— Sightng — 
rods 


Figure 6. The sighting vane. 
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Brown spot: ” 
key up 
Long range 


Mirror at rest 


Key pressed 
downwards 


Beat adjustment 
screw which 
determines the 
stroke of the key and 
the degree at which 
the mirror tilts 


ii 


Worm drive 
rotates mirror 
on vertical axis 


a 


eeeesenee! 


Knurled 
knob 


Sighting arm 
clamping screw 


Mirror ——> 
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SUN 

' Brown spot 
falls on sighting 
mark when key 
is pressed 





Unsilvered 


circle 
« See Figure 6b 


+ See Figue 6c 


Brown spot falls 
below sighting 
mark when key 
is at rest 


| Mirror is tilted 
backwards when 
the key is pressed 


Figure 4. Keying the Heliograph - the key is 
pressed showing the mirror tilted backwards. 
During keying the brown spot, caused by the 
unsilvered circle, is maintained on the sighting 
mark by constantly adjusting the mirror on its 
vertical and horizontal axis. See also Figure 5. 


Light reflected to distant station 


Sight arm 
g 4 : 
1 © Sighting vane 


Figure 5. Showing adjustment of mirror on vertical axis. 


Duplex mirror 


we 


Signaling mirror 


To distant station 


Figure 7. The duplex mirror. After setting up the 
duplex mirror is clamped and all adjustments to 
compensate for the transverse of the sun are made 
with the signalling mirror. A sighting vane is inserted 
in the centre of the duplex mirror - see Photo 5. 
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” This pen doen Grant looks at how Perfect, Prime, Imaginary, 
Irrational and Binary numbers came about. 


Introduction 


The words associated with numbers - from 
the Latin numerus, meaning exactly that - 
baffle many people, even those whose 
work involves manipulating them, such as 
electronics and electrical engineers. How - for 
example - did we come by Perfect Numbers, 
Prime Numbers, Imaginary Numbers, 
Irrational Numbers and Binary Numbers? 

In the case of all but the last example, 
largely from the ancient Greeks. If there 
was One mental activity that the Greeks of 
classical times enjoyed, it was playing 
games with numbers, rather in the way we - 
today - enjoy crossword puzzles. One such 
game involved the addition of the factors of 
a particular number. 





Perfect Numbers 


Let's look at the number 12. Its factors are 1, 
2, 3, 4 and ©. In other words 12 is divisible 
exactly by these numbers. The sum of these 
factors however is 16, which is greater than 
12 itself, and so the Greeks termed it an 
abundant number, from the Latin abundare, 
meaning 'abound.' The number 10 on the 
other hand had factors - 1, 2 and 5 - which 
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added up to 8, a figure less than the number 


itself. This number the Greeks termed a 
deficient number, from the Latin deficere, 
meaning to ‘desert, or ‘fail.’ 

The number 6 however was different 
again. It had factors of 1, 2 and 3, which 
added up to the number itself. To the 
Greeks therefore, 6 was a Perfect Number, 
from the Latin pez, meaning 'through' and 


> facere, meaning 'to do. 





Another example of a Perfect Number is 
28. This number's factors - 1, 2, 4, 7 and 14 
- add up of course to 28. By AD 105 or 
thereabouts, Michomachus of Gerasa had 
listed the four known Perfect Numbers, 
namely 6, 28, 496 and 8128. In 1460 the 
fifth such number - 33,350,336 - was found, 
although who made the discovery is unknown. 
Another seventy six years would pass before 
Hudalrichus Regius, in his book Utriusque 
Arithmetices, would publish the number. 

A further seventy six years on the Italian 
mathematician Pietro Cataldi discovered the 


. _sixth and seventh Perfect Numbers, which 
are 8,859,869,056 and 137,438,691,328 


respectively. By the time the computer had 
come along, mathematicians had developed 
formulae for searching for Perfect Numbers. 
As a result, twenty-one Perfect Numbers are 
now known. The twenty-first, finally worked 
Out in 1971, has no less than twelve thousand 
and three digits! 

There's no practical use for such numbers 
of course: they are simply a mathematical 
Curiosity. 
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Prime Numbers 


Let's take another look at 12 again. 
It can be divided by 2, 3, 4 and 6 and each 
of these numbers are a factor - from the 
Latin facere, meaning 'to make' or 'to do' - 
because out of such small numbers a larger 
one can be made. Equally, there are numbers 
which have no factors apart from themselves 
and the number 1. Moreover, numbers of 
any size can be in this state. Such numbers 
are known as Prime Numbers or simply 
Primes, from the Latin primus, meaning 'first.' 

They're called this so that numbers that 
aren't Primes can be split up into Prime 
Factors. 12 for example can be written as 
3 x 2 x 2, the number 2 being the only even 
Prime. All the other even numbers can, of 
course, be divided by 2 and therefore have 
that as a factor. Consequently such 
numbers are not Prime Numbers. 

A Prime Number therefore is a number 
that can't be expressed as the product of 
two numbers other than itself or 1. 

The number 15 for example can be found 
from multiplying 5 by 3; the number 143 by 
multiplying 11 by 13 and the number 370 
by multiplying 37 by 5 by 2. These numbers, 
with factors, are termed Composite 
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Numbers, from the Latin com, meaning 
‘together,’ and ponere, meaning 'to place.’ 
They are, in short, assembled by placing 
together small numbers. 

There is another way of identifying Prime 
Numbers. Any number, whatever its length, 
that ends in 2, 4, 5, 6, 8 or 0, whose digits 
add up to a resultant divisible by 3, is NOT a 
Prime Number. As long ago as 300 BC, the 
Greek mathematician Euclid demonstrated 
that no matter how high you go, there must 
be Prime Numbers higher still. Therefore 
the number of Prime Numbers is infinite, a 
word we'll look at more fully later. 

Another oddity concerning Prime 
Numbers is that, every so often, there are 
pairs of consecutive odd numbers, both of 
which are Prime. Examples are 5 & 7; 11 & 
13; 17 & 19; 29 & 31; 41 & 43. And such 
pairs exist the higher up the scale you go. 
So: are there an infinite number of those 
also? Frankly, no-one knows, which is one 
reason why mathematicians are fascinated 
by Prime Numbers, despite their being 
every bit as useless as Perfect Numbers! 





a | 


imaginary 
Numbers 


If there's one factor associated with numbers 
it's solidity, reality. A number, dammit, stands 
for something tangible, something that's 
there. Given this, how can you have an 
Imaginary Number? 

The best way to answer this question is to 
point out that many mathematical concepts 
long thought of as ancient, are surprisingly 
recent. In fact, imaginary numbers have 
been around since AD 62 or thereabouts, 
when they were first identified by the 
mechanical engineer Hero of Alexandria. 
However, until the middle of the fourteenth 
century they were either ignored, or 
considered an aberration. Of the two kinds 
of numbers long familiar to us - positive and 
negative - the latter too were introduced 
only in the Middle Ages, so that problems 
such as 3 - 5 could be sorted out. 

Before medieval times it appeared impossible 
- for example - to subtract 5 oranges from 3 
oranges. At this time banking, in the hands 
of the Lombards - London's Lombard Street 
is but one of their legacies - was becoming 
established practice and there was one 
aspect of their business these money men 
were very clear about: debt. 

The bankers looked at the orange 
problem as one of debt. If, let's say, you 
were given 5 apples but only had sufficient 
money to pay for 3, then you'd owe money 
on the other two. Which is the same as 
saying [+3] - [+5] = [-2]. 

Both these numbers can, of course, be 
multiplied although the rules for doing so 
are tight. A positive number, multiplied by 
another positive number, gives a positive 
result. Equally, a negative number, 
multiplied by another negative digit, gives a 
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positive result. However, a negative number 
multiplied by a positive number gives a 
negative result. We can say, therefore that: 





So far, so good. Let's now hypothesise - 
from the Greek hupothesis, meaning 
‘foundation,’ which is really little more than 
saying ‘let's suppose’ - for a moment. Which 
number, multiplied by itself, would result in 
+1? Put another way, what's the square root 
of +1? 

From our own little bit of maths above, 
there are obviously two answers: equations 
1 and 3. In short, {+1 = +1. Now this is 
fine where +1 is concerned, but what 
number could possibly be the square root 
of -1? One thing's certain: it can't be +1, nor 
can it be itself. The solution mathematicians 
came up with was an Imaginary Number, 
from the Latin imago, relating to ‘imitate.’ 

The symbol I was designated to 
represent the square root of -1 by the Swiss 
mathematician Leonhard Euler, in 1777. This 
was but one of Euler's many contributions to 
mathematical symbolism, the majority of 
which are summarised in Figure 1, below. 





Another familiar representation for the 
square root of -1 - certainly to those of us in 
electrical and electronic engineering - is the 
designation Operator j, from the Latin 
operari, meaning 'to work.’ 

— Actually Land Operator j are no more 
imaginary than so-called 'real' numbers such 
as - in electronics - 0.707 and 1.414, since 
they can be manipulated with the same 
facility as the numbers long familiar to us. 
One thing's certain: many concepts in our 
respective fields would be a great deal more 
difficult to grasp without Imaginary Numbers. 


Vectors 


Another form of Imaginary Number is Vectors, 
from:the Latin vehbere, meaning to 'convey' 
or 'to carry.’ Vectors are also referred to as 
Complex Numbers, from the Latin com, 
meaning ‘together,’ and plectere, meaning 
'to braid,' thus giving complecti, meaning 'to 
entwine.' The earliest laws for manipulating 
these entwined digits date from the time of 
Galileo, who first formulated the simple 





Parallelogram Law for combining forces, 
based on the Parallelogram of Forces, worked 
out by the Dutch physicist Simon Stevin, in 
the early years of the seventeenth century. 

The next step forward was taken by John 
Wallis, probably the most able and influential 
British mathematician before Isaac Newton. 
In his Treatise on Algebra of 1085, he 
anticipated the concept of Complex Numbers, 
although such equations wouldn't be termed 
that until 1832, when Karl Friederich Gauss 
suggested this description for them. 

The modern development of Complex 
Numbers only reached a satisfactory state 
with the work of the Norwegian surveyor 
Caspar Wessel. In 1798, he published - in 
the Transactions of the Danish Academy - 
the technique of representing Complex 
Numbers in the co-ordinate plane. 
Unfortunately, Wessel's work received no 
recognition, and the world had to wait 
another eight years for the interpretation to 
be re-discovered by another Swiss 
mathematician, Jean-Robert Argand. 

In his Essay on a Method of kepresenting 
Imaginary Quantities in Geometric 
Construction, Argand used Complex 
Numbers to show that all algebraic 
equations have roots, as well as introduce 
the Argand Diagram. This last - now long 
familiar to those involved in electronics 
generally - was a representation of Complex 
Numbers as points in the co-ordinate plane. 

Current vector analysis was developed by 
the American mathematician and physicist J. 
Willard Gibbs, in his Elements of Vector 
Analysis, published in 1881. 


Irrational Numbers 


The Shorter Oxford Dictionary views such 
numbers as 'not commensurable with the 
natural numbers, not expressible by an 
ordinary (finite) fraction but only by an 
infinite continued fraction or an infinite 
series.’ Fair enough: but what sort of 
numbers are we talking about here? 

Sometime between 400 and 390 BC the 
Greek mathematician Theodorus of Cyrene - 
who taught Plato mathematics - demonstrated 
that the square roots of 3, 5, 6, 7, 8, 10, 11, 12, 
13, 14, 15 and 17 were irrational. 

To somebody not involved with 
mathematics, this simply means that the 
numbers are the opposite of rational, or 
reasonable, since this is what rational means 
in everyday vocabulary. In itself this is - if not 
irrational - certainly incorrect. The word is, in 
fact, derived from ratio, itself derived from 
rationalis and ultimately from the verb re77, 
meaning 'to think.’ Hence the confusion. 

A square number is the result of 
multiplying a number by itself, one example 
of which is: 5 x 5 = 25. That's to say that 25 
is the square of 5. Conversely, 5 is the square 
root of 25. In this example I've chosen a 
whole number to simplify matters, but a 
square root may not be a whole number. 

Generally speaking it isn't, it quite 
frequently being an endless decimal, a good 
example of which is the square root of 2. 
'\/2' - pronounced 'root two' - is usually 
taken to be 1.414 and its reciprocal, 1/2, @ 
0.707. Why are those numbers so important 


in electrical and electronic engineering? It's 
all to do with the effective value of an 
electric current. If, for example, a direct or 
de current of 1A flowing through a resistance 
of RQ, the resulting energy - manifesting 
itself as heat - would amount to [’R watts. 

'Direct’ of course means exactly that. An 
alternating, or ac, current of 1A wouldn't 
produce as much heat as its dc equivalent, 
since it doesn't maintain a constant value. 
Now the effective value of a sine wave of 
current can be calculated with reasonable 
accuracy by sampling. That is by taking 
equally spaced instantaneous values of 
current and then calculating the square root 
of their mean, squared, values. It's for this 
reason that the effective value is generally 
termed the Root Mean Square or RMS value. 

The figures associated with this exercise 
are not so much well known, more branded 
in the mind, of all who are involved in 
electrical and electronic engineering. The 
exact effective value of an ac Current or 
voltage is 1/\/2 or 0.707 times the 
maximum value. Conversely, the maximum 
value of an ac current or voltage is \/2 or 
1.414 times the effective value. 

One of the most used irrational numbers 
has also to do with a ratio, this time one 
concerning one of the essential shapes in 
the universe: the circle. | 








On the face of it Pi - far more familiar to 
electrical and electronics scientists and 
engineers by its lower case Greek letter 7 - 
is simply the sixteenth letter in an alphabet 
sed rarely enough these days. In fact one 
familiar only to scholars in the more esoteric 
fields of ancient languages and others whose 
disciplines use mathematics on a regular basis. 
However, there's far more to this letter 
han its image implies. For starters a whole 
book has just been written about it and its 
nfluence on mathematics. Secondly of 
ourse, it has - for almost four centuries 
ow - been the symbol for the most 
enduring irrationality in mathematics: the 
atio between the circumference and the 
Sliameter of a circle. 
By 260 BC the Greek genius Archimedes - 
he greatest engineer of antiquity - had 
arrived at a figure of 3.142 for this ratio, a 
esult most of us are more than happy with 
n our own calculations. The Greeks knew 
hat the curve of a circle - any circle - is 
slightly more than three times as long as the 
ircle's width. They attempted to work out 
he precise ratio of the perimetron - the 
easurement around the circle - to the 
diametron, the measurement through it. 

It was Archimedes who reasoned that this 
atio was greater than 310/71 but less than 
® 10/70 which, of course, works out at 
oughly the figure so long familiar to us. 
Oday of course, perimetron and diametron 

















: and about AD 200, the mathematician Liu 












have long been known as the 'perimeter' 
and 'diameter' respectively. 
The Chinese too knew of this irrationality 


Hui calculated the ratio to 3.14159. He used 
polygons of up to 3,072 sides in his 
calculations. Some two and a half centuries 
later the mathematician Tsu Ch'ung-Chih 
and his son Tsu Keng-Chih calculated the 
ratio to 3.1415929203, using a circle three 
metres across. 

There matters rested until 1596, when the 
Dutch mathematician Ludolf van Ceulen 
worked out the ratio to 20 decimal places. 
Later, he'd push his achievement to 35 
decimal places. Four years later the English 
mathematician William Oughtred- who _ 
would subsequently give the world the Slide 
Rule - used the Greek letter m to designate 
the ratio of a circle's circumference - from 
the Latin circum, meaning 'around' - to its 
diameter. It was - naturally - the first letter in 
perimetron and, ever since, has become the 
one letter of the Greek alphabet familiar to 
virtually everyone! 

In 1717 the English mathematician 
Abraham Sharp extended van Ceulen's 
achievement to 72 decimal places. By 1955 
computers had taken over and one model 
worked out 7 to over 10,000 places in 33 
hours of number-crunching! The sort of task 
that hints at the ultimate irrationality: infinity. 


Infinity 

The vast majority of things - even our world 
itself - have, or at some time will have, an 
ending. Occasionally, in the cinema, the last 
foot or so of the film you've been watching 
will show the word /inis, the Latin word for 
'end.' Therefore things that come to an end 
are said to be finite, from the Latin finitus, 
meaning ‘limited.’ 

However, by no means all things finish, 
or terminate. A good example, which we 
looked at earlier, is 1. If you were to go on 
calculating this ratio, you'd find there was 
no end to your calculating. Put another way 
m™ - as anumber - isn't finite: it's infinite. The 
Latin prefix 77 means 'not' which, when 
added to finitus, gives 'not limited’ or, in 
plain English, infinite. 

"So what sort of reading are we looking at 
here: infinity?" a colleague asks, implying 
that symbol © - first introduced by John 
Wallis in 1685 - is a number, when it isn't. 
Nevertheless we all - scientists, 
mathematicians, engineers and technicians - 
use © to mean exactly that, which is 
incorrect. However, if 0 represents 
anything it's the condition of endlessness. 
There is of course another, certainly 
mathematical, way of looking at infinity, and 
that is as the reciprocal - from the Latin 
reciprocus, meaning ‘alternating’ - of zero. 
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Binary Numbers 
Before we get into binary -which comes 
from the Latin binarius, meaning 'two at a 
time’ - let's get a clear understanding of 
what ‘ordinary numbers' are. Those 
numbers so long familiar to most of us are 
based on the figure 10: they're '10-based! in 
short. This means that - using the 
impending millennium as an example - 
when we talk of 2,000 we're talking of 2x10° 
plus 0x10? plus 0x10' plus 0x10° where 10° = 
1,000; 10° = 100; 10' = 10 and 10° = 1. 
Which means that 2,000 is 2x1,000 + 0x100 
OSI. 

To us, thanks no doubt to our 10 fingers, 
10-based numbers are part of the very fabric 
of our being. So much so in fact that we 
simply write the numbers being multiplied 
within the system - in this example 2,000 - 
and think no more about it. 

Base 10 of course is by no means the only 
base in mathematics. The duodecimal 
system - base 12 - has a number of historical 
and language precedents and roots, not 
least the words 'dozen' and 'gross' - in other 
words [12]’ - as well as denoting the hours 
on a clock face. 

The vigesimal system on the other hand 
has a base of 20, whilst the sexagesimal 
system has one of 60. This last - the basis of 
time-keeping and angular measurement - 
was one of a number of breathtaking 
mathematical developments of the Sumerians, 
as long ago as 2,400 BC. Indeed electronic 
navigational aids would be impossible 
without this system, which gives us: 


60 seconds = 1 minute 
60 minutes = 1 degree. 


Binary notation however really began in 
1678, when the Saxon genius Gottfried 
Leibniz, in a letter to the Jesuit Joachim 
Bouvet, introduced the concept of 
representing every number by the symbols 
1 and 0. Leibniz in fact was the first - and 
greatest - advocate of the base-2 system. To 
him 1 was quite literally God and 0 the Abyss! 

In any system, the value of the base equals 
the number of different digits, including 
zero. The smaller the base, the fewer 
different digits there are, but the greater the 
total digits. There are - as we noted earlier - 
10 digits in the base-10 system and a mere 
two in the base-2 system. 

Let's look at the number 1101. In the 
base-2 system, this would be [1x2°] + [1x2’] 
+ [Ox2'] + [1x2°] or 13, in the base-10 
system. Writing the numbers in order in the 
base-2 system gives us 1, 10, 11, 100, 101, 
111, 1000, 1001 and 1010. Therefore despite 
multiplication and addition being much 
simpler in the base-2 system, the number of 
digits is such that the human mind becomes 


: confused. Not so a computer, which is why 


binary numbers are the staple diet of the 
world's number-crunchers. 

Next time, we'll look into how some of 
science and technology's biggest machines 
got the names, acronyms and initials they've 
been lumbered with. 
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by Keith Brindley 





n interesting report has surfaced, 
conducted by the IT analyst company 
Ovum, which points the way forward 
in telephone communications and the 
Internet. According to the report, by 2005 the 
majority of the world’s telephone systems will 
be data networks - rather than the existing 
analogue-led communications networks of 
today which were devised and are run for 
mainly telephone communications. In other 
words, the Internet and its associated 
protocols will be the backbone for the 
telephone systems of the future. 

What the report highlights is the fact that 
new telephone services are being developed 
that work over the Internet. These services 
are therefore known as Internet Protocol 
(IP) services - the idea being that an Internet 
user can talk with another Internet user, 
using the Internet rather than the 
conventional telephone. Currently, IP 
services are computer-driven, in that each 
user has to be logged on using the 
computer before the voice communications 
can work. Currently, also, such services are 
pretty limited in their ability, because the 
link from the computer to the Internet is 
quite a slow one (usually a 56K modem or 
slower). However, Ovum reckons that over 
the next six years things will change. 

First, the need for a computer to make 
the IP link will be sidestepped, as purpose- 
built telephones will do the job. Dialing 
another user will then be the IP equivalent 
of dialing existing telephone numbers. 

Second, higher-speed links to the 
Internet will become the norm. Actually, IP 
telephony as a concept is pretty obvious, 
and this report merely goes over ground 
that long-term Internet users are already 
aware of, and many have been campaigning 
about for a while. The essence is that it’s 
cheaper to communicate over the Internet 
than it is over the existing telephone 
network - at least for long-distance links. 
The problem at the moment is that while 
for email and Web browsing the Internet is 
an acceptable and highly usable medium, 
for IP telephony it’s simply not quite there 
yet. IP telephony is a fairly technical 
process, and at the moment you have to 
know what you’re doing to be able to use it 
effectively. Even if the technical aspects of IP 
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telephone programs can be mastered, the 
quality of service is still pretty crummy. In 
the future, IP telephony will just become 
easier to carry out, that’s all. And with faster 
links the quality of service will improve, so 
that it will become feasible to transmit video 
and well as sound - a complete and reliable 
videophone link with other users is well 
within the bounds of IP telephony. Several 
existing implementations demonstrate the 
power of it, but they’re all let down by the 
network capabilities at the moment. 
Creating a network capable of allowing full 
and decent IP telephony is quite a challenge 
- though not by any means insurmountable. 
Now, how telephone companies shape up 
to this challenge is another matter. Whether 
or not companies like British Telecom 
acknowledge the trend, the use of IP 
telephony is going to increase. While it’s the 
computer geeks and nerds who use it at the 
moment, it’s merely a matter of time before 
it becomes mainstream. The tools and 
programs that let individual users conduct 
IP telephone conversations are improving 
steadily, in both performance and ability. 
And of course it’s this that’s got BT and 
other operators running scared. If people 
can communicate around the world in such 
ways, all for the price of local telephone 
calls, then people aren’t going to phone 
long-distance. Which means, of course, 
lower revenues from long-distance calls. 
Effectively, the networks of today use 
digital communications merely as a way to 
move a telephone conversation from one 
end of the network to the other. The 
speech signals at one end are digitised then 
sent through the network to the other end 
where they are reverted to an analogue 
signal again. At all times the digital signal 
travels in a full and continuous stream. 
Internet protocols are different, in that they 
comprise packets of digitised data, created 
from the analogue voice signal. Packets are 
split up as they are routed over the 
network, and rejoined at the other end 
prior to conversion back to the analogue 
signal. Each method has advantages. The 
existing method is comparatively simple, 
whereas the IP method has an inherent 
problem with ensuring that packets reach 
their destination quickly enough to allow 


) 
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real-time conversations. 

However, as networks improve generally - 
which, of course, they do with time and 
money - IP telephony makes more and 
more sense. Telephone communications 
have a large amount of redundancy (gaps 
between words, sentences, and so on are 
still transmitted), wasting system resources. 
IP telephony makes better use of these 
resources as significant compression can 
take place so that redundant interludes 
simply aren’t transmitted. 

What’s called for is a radical change of 
thought by the telephone companies as 
much as radical improvements in the 
communications networks involved. After 
all, it makes more and more sense to utilise 
networks better, which is what IP telephony 
can do - and do well. It’s just that telephone 
companies don’t always see the wood for 
the trees when it comes to radical thinking. 
The idea that a loss of revenue might occur 
will be a prime concern, naturally. But long- 
term increased revenues brought about by 
a massive shift in the ability of us all to 
communicate on a world-wide basis simply 
and cheaply will actually be the result. 

BT’s no slouch of course. Research into 
IP is already underway within BT, and the 
necessary structural arrangements of the 
network could actually be implemented 
fairly quickly. It’s just a pity that the push to 
do so will probably come because of other 
pressures, not because BT is forward- 
thinking. Cable operators are already 
looking into cable modems as a means 
whereby users can have fast Internet access 
for services such as IP telephony - cable 
modems allow data rates far in excess of 
BT’s newest ISDN services. New IP 
telephone services are also beginning to 
sprout up in the current void. In an ideal 
world, telephone companies like BT would 
see the need for new services before they 
actually existed, and IP telephony would be 
already with us. Still if Ovum’s report turns 
out to be true, the time’s not far off anyway. 

Checkout the Ovum Web site at 
<http: //www.ovum.com> to get the Ovum 
white paper on the report, and to find 
further details about the report itself: IP: the 
Impact on Telco Services and Revenues. 



















Figure 1. 
Standard 
form and 
notations of 
a 7-segment 
display. 


7-Segment 
Displays 
A very common requirement in 
modern electronics is that of 
displaying alphanumeric 
characters. Digital watches, 
pocket calculators, and digital 
multimeters and frequency 
meters are all examples of 
devices that use such displays. 
The best known type of 
alphanumeric indicator is the 
7-segment display, which 
comprises seven independently- 
accessible photoelectric 
segments (such as LEDs or 
LCDs, or gas-discharge or 
fluorescent elements, etc.) 
arranged in the form shown in 
Figure 1. The segments are 
conventionally notated from a 
to g in the manner shown in 
the diagram, and it is possible 


Segments rie = rigs 











or iaeaen poe how to use 
7-segment alphanumeric displays in 
this special 2-part feature. This 
opening episode describes basic 
operating principles. 


to make them display any 
number (numeral) from 0 to 9 
or alphabetic character from A 
to F (in a mixture of upper and 
lower case letters) by activating 
these segments in various 


combinations, as shown in the 
truth table of Figure 2. 

Practical 7-segment display 
devices must be provided with 
at least eight external connection 
terminals; seven of these give 
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Figure 3. Schematic diagram of a common-anode 7-segment 
LED display. 





Common 


access to the individual 
photoelectric segments, and 
the eighth provides a common 
connection to all segments. If 
the display is a LED type, the 
seven individual LEDs may be 
arranged in the form shown in 
Figure 3, in which all LED 
anodes are connected to the 
common terminal, or they may 
be arranged as in Figure 4, in 
which all LED cathodes are 
connected to the common 
terminal. In the former case 
the device is known as a 
common-anode 7-segment 

= disp in the latter case the 
device is known as a common- 
cathode 7-segment display. 


- 7-Segmont 

_ Display/Drivers 

In most practical applications, 
7-segment displays are used to 
give a visual indication of the 
Output states of digital ICs such 
as decade counters and latches, 
etc. These outputs are usually 
in 4-bit BCD (Binary Coded 
Decimal) form and are not 
suitable for directly driving 7- 
segment displays. Consequently, 
special BCD-to-7-segment 
decoder/driver ICs are available 
to convert the BCD signal into 
a form suitable for driving 
these displays, and are 
connected between the BCD 
signals and the display in the 
manner shown in Figure 5. The 
table of Figure 6 shows the 
relationship between the BCD 
signals and the displayed 7- 
segment numerals. 

In practice, BCD-to-7-segment 
decoder/driver ICs are usually 
available in a dedicated form 
that is suitable for driving only a 
single class of display unit, e.g., 
either common-anode LED type, 
or common-cathode LED type, 
or liquid crystal displays (LCDs). 
Figures 7 to 9 show the methods 
of interconnecting each of these 
IC and display types. 

Note that in the case of the 
LED circuits (Figures 7 and 8) if 
the IC outputs are unprotected 
(as in the case of most TTL 
ICs), a current-limiting resistor 
must be wired in series with 
each display segment (about 
150R with a 5V supply, or 680R 
at 15V); most CMOS ICs have 
internally current-limited 


Figure 4. Schematic diagram of a common-cathode 7-segment 


LED display. 
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Figure 5. Basic connections of a 
BCD-to-7-segment decoder/driver IC. 





The full explanation for this is a 
little complicated, and is as follows. 
To drive an LCD segment, the 
driving voltage must be applied 
between the segment and BP 
terminals. When the voltage is 
zero, the segment is effectively 
invisible. When the drive voltage 
has a significant positive or 
negative value, however, the 


BCD Signal 


o[cjsjal 


0 = logic low 


Figure 6. Truth table of a BCD-to-7-segment decoder/driver. 


must have an active-high output. 
In the Figure 9 LCD-driving 
circuit the display's common BP 
(back-plane) terminal and the 
ICs phase input terminals must 
be driven by a symmetrical 
squarewave (typically 30Hz to 
200Hz) that switches fully 
between the two supply rail 
voltages (OV and +V), as shown. 


outputs, and do not require the 
use of these external resistors. 
To drive a common-anode 
display (Figure 7), the driver 
must have an active-low output, 
in which each segment-driving 
output is normally high, but 
goes low to turn a segment on. 
To drive a common-cathode 
display (Figure 8), the driver 
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Figure 7. Method of driving a common-anode LED display. 
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1 = logic high 





segment becomes effectively 
visible, but if the drive voltage is 
sustained for more than a few 
hundred milliseconds the 
segment may become 
permanently visible and be of 
no further value. The way 
around this problem is, in 
principle, to drive the segment 
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Common-Cathode 
Decoder/Driver 


7-Segment 
Common-Cathode 
Display 


Figure 8. Method of driving a common-cathode LED display. 





on via a perfectly symmetrical 
squarewave that switches - 
alternately between identical 
positive and negative voltages, 
and thus has zero dc components 
and will not damage the LCD 
segment even if sustained 
permanently. In practice, this 
type of waveform is actually 
generated with the aid of an 
EX-OR True/Complement 
generator, connected as shown 
in Figure 10(a). 

In Figure 10(a), the basic 
segment 'a' input drive (which is 
active-high) is connected to one 
input of the EX-OR element, and 
the other EX-OR input terminal 
(which is notated PHASE) is 
driven by a symmetrical 
squarewave that switches fully 
between the circuit's supply rail 
voltages (shown as OV and 
+10V) and is also applied to the 
LCD display's BP pin. When the 
segment ‘a’ input drive is low, 
the EX-OR element gives a non- 
inverted (in-phase) ‘a’ output 
when the squarewave is at logic- 
0, and an inverted (anti-phase) 
‘a’ output when the squarewave 
is at logic-1, and thus produces 
zero voltage difference between 
the ‘a’ segment and BP points 
under both these conditions - 
the segment is thus turned off 
under these conditions. When 
the segment ‘a’ input drive is 
high, the EX-OR element gives 
the same phase action as just 
described, but in this case the 
‘a’ OUT pin is high and BP is 
low when the squarewave is at 
logic-0, and ‘a’ OUT is low and 
BP is high when the squarewavé 
is at logic-1- the segment is thus 
turned on under these conditio 

Figure 10(b) shows the circui 
waveforms that occur when the 
‘a’ segment is turned on, with 
the ‘a’ segment and BP driven 
by anti-phase squarewaves. 
Thus, in part A of the wavefor 
the segment is 10V positive to 
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Figure 9. Method of driving a 
liquid-crystal display (LCD). 
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Figure 10. Basic LCD 
segment-drive circuit (a), 
and voltage-doubling 
‘bridge-driven' segment 
waveforms (b). 










BP and in part B it is 10V 
negative to BP so the LCD is 
effectively driven by a 
ssquarewave with a peak-to-peak 
alue of 20V but with zero dec 
alue. This form of drive is 
generally known as a voltage- 
doubling ‘bridge drive’ system. 
In practice, many LCD-driving 
ICs (such as the 4543B) 
ncorporate this type of drive 
system in the form of a 7-section 
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DO b 


Symmetrical 


Square Wave Input 


Segment 
relative 
value 
Squarewave 
input 


+10V 
1, ble 


EX-OR gate array interposed in 
series with the segment output 
pins, with access to its common 


line via a single PHASE terminal. 


Note that any active-high 
7-segment LED-driving decoder 
IC can be used to drive a 
7-segment LCD display by 
interposing a bridge-driven 
7-section EX-OR array between 
its segment Output pins and the 
segment pins of the LCD 


IC 1 
74LS48 


BI/RBO 


OV 
BP+ TOV 


OV 





display, as shown in Figure 11, 
in which a 74LS48 TTL IC is 
used in this specific way. 


Cascaded Displays 


In most practical 7-segment 
display applications, several sets 
of displays and matching 
decoder/driver ICs are cascaded 
and used to make multi-digit 
display systems. Figure 12, for 


Symmetrical 


example, shows a very simple 
way of using three sets of 
decoder/driver ICs and displays 
in conjunction with three decade 
counter ICs to make a simple 
digital-readout frequency meter. 
Here, the amplified external 
frequency signal is fed to the 
input of the series-connected 
counters via one input of a 2- 
input AND gate, which has its 
other (GATE) input waveform 
derived from a built-in timebase 
generator. The circuit's operating 
sequence is as follows: 

When the timebase GATE 
input signal is low the AND gate 
is closed and no input signals 
reach the counters. At the 
moment that the timebase 
GATE signal switches high a 
brief RESET pulse is fed to all 
three counters, setting them all 
to zero count; simultaneously, 
the input gate opens, and 
remains open for a period of 
precisely one second, during 
which time the input-frequency 
pulses are summed by the 
counters. At the end of the one 
second period the gate closes 


- and the timebase GATE signal 


goes low again, thus ending the 
count and enabling the displays 
to give a steady reading of that 
second's total pulse count (and 
thus the mean signal frequency). 
The whole process then repeats 
again One second later, when 
the timebase GATE signal again 
goes high. 


Display Latching 
The simple cascaded system 


described above suffers from a 
major defect, in that the display 
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Figure 11. Basic way of 
using an active-high LED- 
driving decoder IC (such 
as the 74LS48 TTL type) 
to drive a 7-segment 
LCD via a bridge-driven 
7-section EX-OR array. 
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becomes a blur during the actual 
counting period, becoming 
stable and readable only when 
each count is completed and the 
input gate is closed. This ‘lure- 
and-read’ type of display is very 
annoying to watch. Figure 13 
shows an improved frequency 
meter circuit that uses display 
latching to overcome the above 
defect. Here, a 4-bit data latch is 
wired between the output of 
each counter and the input of its 
decoder/driver IC. This circuit 
operates as follows: 

At the moment that the 
timebase GATE signal goes high 
a RESET pulse is fed to all 
counters, setting them to zero. 
Simultaneously, the input gate is 
opened and the counters start 
to sum the input signal pulses. 
This count continues for precisely 
one second, and during this 
period the 4-bit latches prevent 
the counter Output signals from 
reaching the display drivers; the 
display thus remains stable 
during this period. 

At the end of the one second 
count period the AND gate 
closes and terminates the 
count, and simultaneously a 
brief LATCH ENABLE pulse is 
fed to all latches, causing the 
prevailing BCD outputs of each 
counter to be latched into 
memory and thence fed to the 
display via the decoder/driver 
ICs, thus causing the display to 
give a steady reading of the 
total pulse count (and thus the 
input frequency). A few 
moments later the sequence 
repeats again, with the counters 
resetting and then counting the 
input frequency pulses for one 
second, during which time the 
display gives a steady reading of 
the results of the previous 
count, and so on. 

The Figure 13 circuit thus 
generates a stable display that is 
updated once every second; in 
practice, the actual count 
period of this and the Figure 12 
circuit can be made any decade 
multiple or submultiple of one 
second, provided that the 
output display is suitably scaled. 
Note that a 3-digit frequency 
meter can indicate maximum 
frequencies of 999Hz when 
using a one second timebase, 
9.99kHz when using a 100ms - 
timebase, 99.9kHz when using a 
10ms timebase, and 999kHz 
when using a Ims timebase. In 
reality, many decoder/driver ICs 
have built-in 4-bit data latches. 


Multiplexing 
Note from the Figure 12 and 13 


circuits that a total of at least 
twenty-one connections must 


be made between the IC circuitry 


and the 7-segment displays of a 
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Figure 12. Simple digital frequency meter circuit. 
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Figure 13. Improved digital frequency meter circuit. 
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Figure 14. Method of multiplexing a 3-digit common-cathode LED display. 
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Assume initially that the 
switch is in position 1. Under 
this condition S1a selects segment 
data Aa-g, and S1b activates 
display 1 via Q1, so that display 
1 shows the number 3. A few 
moments later the switch jumps 
to position 2, selecting segment 
data Ba-g and activating display 
2 via Q2, so that display 2 
shows the number 2. A few 
moments later the switch jumps 
to position 3, causing display 3 
to show the number 7. A few 
moments later the whole cycle 
starts to repeat again, and so on 
add infinitum. In practice, about 


Inout 
canditioner 
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counter eunich counter 
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Figure 15. Realistic implementation of the multiplexing technique in a 3-digit frequency meter. 


3-digit readout unit; a total of at 
least seventy connections are 
needed if a 10-digit display is 
fused. In reality, the number of 
IC-to-display connections can 
be greatly reduced by using the 
technique known as multiplexing. 
This technique can be 
understood with the aid of 
Figures 14 and 15. | 
Figure 14 shows how each 
digit of a 3-digit common- 
cathode LED display can be 
individually activated using a 
total of only ten external 
onnections; the circuitry to the 
left of the dotted line should be 
regarded as ‘electronic’, and to 
he right of the line as ‘display’ 
ircuitry. In the display, all a 
segments are connected 
ogether, as also are all other (b 
O g) sets of segments, so that a 
otal of only seven external a to 
BP connections are made to the 
display irrespective of the 
umber of digits used. Note, 
owever, that none of the 7- 
segment displays are influenced 
by signals on these segment 
wires unless a display is enabled 
by connecting its common 
erminal to ground, and in 
igure 14 this is achieved by 
uctivating switching transistors 
1 to Q3 via suitable external 
signals, which require the use of 
bnly one additional connection 
ber display digit. 
Note in Figure 14 that three 
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Figure 16. 4-digit counter circuit, using a LSI chip. 





Analogue 
input 3% —digit 


IC 


MUX control data 


Figure 17. 3*/2-digit DVM using a LSI chip. 


different sets of segment data 
can be selected via switch S1a, 
which in reality would take the 
form of a ganged 7-pole 3-way 
electronic switch (with one pole 
dedicated to each of the seven 
segment lines), and that any 
one of the three display digits 
can be selected via S1b and Q1 





to Q3. These switches are 
ganged together and provide 
the actual multiplexer action, 
and should be regarded as fast- 
acting electronic switches that 
repeatedly switch through 
positions 1, 2 and 3. The 
operating sequence of the 
circuit is as follows: 
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fifty of these cycles occur each 
second, so the eye does not see 
the displays being turned on 
and off individually but sees 
them as an apparently steady 
display that shows the number 
327, or whatever other number 
is dictated by the segment data. 
Note from the above 
description that, since each 
display is turned on for only 
one third of each cycle, the 
mean current consumption of 
each display is one third of the 
peak display current, and the 
LED brightness levels are 
correspondingly reduced. In 
practical multiplexers the peak 
display current is made fairly 


: high, to give adequate display 


brightness. 

Figure 15 shows an example 
of an improved multiplexing 
(MUX) technique, as applied to 
a 3-digit frequency meter. In 
this case the MUX is interposed 
between the outputs of the 
three BCD data latches and the 
input of the BCD-to-7-segment 
decoder/driver IC. This technique 
has two major advantages. First, 
it calls for the use of only a 
single decoder/driver IC, 
irrespective of the number of 
readout digits used. Second, it 
calls for the use of a MUX 
incorporating only five ganged 
3-way sequencing switches (one 
for the control data and four for 
the BCD data), rather than the 
eight ganged 3-way switches 
(one for the control data and 
seven for the segment data) 
called for in the Figure 14 system. 

In practice, all of the 
counting, latching, multiplexing, 
decoding, timing and display- 
driving circuitry of Figure 15 
(and a great deal more) can 
easily be incorporated in a 
single LSI (large scale integration) 
chip that needs only twenty or 
sO pins to make all necessary 
connections to the power 
supply, displays, and inputs, etc. 
Thus, a complete 4-digit 
counter can be implemented 
using a dedicated IC in a circuit 
such as that shown in Figure 16, 
or a 3'/2-digit DVM (digital volt 
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Figure 18. Ripple-blanking used to give leading-zero suppression in a 4-digit counter. 
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Figure 19. Ripple-blanking used to give trailing-zero suppression of the last two digits of a 


3*/2-digit DVM readout. 


Figure 20. DIY ripple-blanking logic (active-high type). 





meter) can be implemented 
using a circuit such as that 
shown in Figure 17. 


Ripple Blanking 


If the basic 4-digit Figure 16 
circuit is used to measure a 
count of 27 it will actually give 
a reading of 0027, unless 

steps are taken to provide 
automatic suppression of the 
two (unwanted) leading zeros. 
Similarly, if the 3'/-digit circuit 
of Figure 17 is used to measure 


0.1V it will actually give a display 
of 0.100V, unless steps are taken 
to provide automatic suppression 


of the two (unwanted) trailing 


Zeros. 

In practice, automatic blanking 
of leading and/or trailing zeros 
can be obtained by using a 
ripple blanking technique, as 
illustrated in Figures 18 and 19. 
In these diagrams, each 
decoder/ driver IC has a BCD 
input and a 7-segment output, 
and is provided with ripple 
blanking input (RBI) and 
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RBO 
(to blanking 


input terminal of 
decoder/driver) 


output (RBO) terminals. If 
these terminals are active high 
they will have the following 
characteristics. 

If the RBI terminal is held 
low (at logic 0), the 7-segment 
outputs of the IC are enabled 
but the RBO terminal is disabled 
(held low). If the RBI terminal 
is biased high (at logic-1), the 
7-segment outputs become 
disabled in the presence of a 
BCD '0000' input (= decimal 
zero), and the RBO output 
goes high under the same 


condition. Thus, the RBO 
terminal is normally low and 
goes high only if a BCD ‘0000’ 
input is present at the same 
time as the RBI terminal is 
high. With these characteristics 
in mind, refer now to Figures 
18 and 19. 

Figure 18 shows the ripple 
blanking technique used to 
provide leading-zero suppression 
in a 4-digit display that is 
reading a count of 207. Here, 
the RBI input of the thousands 
or most significant digit (MSD) 
decoder/driver is tied high, so 
this display is automatically 
blanked in the presence of a 
zero, under which condition 
the RBO terminal is high. 
Consequently, the RBI terminal 
of the hundreds IC is high, so 
its display reads 2, and the RBO 
terminal is low. The RBI input 
of the tens unit is thus also low, 
so its display reads 0 and its 
RBO output is low. The least 
significant digit (LSD) is that of 
the units readout, and this 
does not require zero 
suppression; consequently, its 
RBI input is grounded and it 
reads 7. The display thus gives 
a total reading of 207. 

Note in the Figure 18 leading 
zero suppression circuit that 
ripple blanking feedback is 
applied backwards, from the 
MSD to the LSD. Figure 19 shows 
how trailing zero suppression 
can be obtained by reversing 
the direction of feedback, from 
the LSD to the MSD. Thus, 


: when an input of 1.1V is fed to 


this circuit the LSD is blanked, 
since its BCD input is ‘0000’ and 
its RBI input is high. Its RBO 
terminal is high under this 
condition, so the 100ths digit is 
also blanked in the presence of 
a ‘0000’ BCD input. 

Practical decoder/driver ICs 
are often (but not always) 
provided with ripple blanking 
input and output terminals; 
often, these are active low. Ifa 
decoder/driver IC does not 
incorporate integral ripple 
blanking logic, it can usually be 
obtained by adding external 
logic similar to that shown in 
Figure 20, with the RBO 
terminal connected to the 
BLANKING input pin of the 


: decoder/driver IC. In Figure 20 


(an active high circuit), the 
output of the 4-input NOR gate 
goes high only in the presence 
of a ‘0000’ BCD input, and the 
RBO output goes high only if 
the decimal zero input is 
present while RBI is high. 

Next month's concluding 
episode of this 2-part feature 
will describe practical 7-segment 
decoder/driver ICs and circuits. 








ote taking by normal 
Dictaphone can be a 
pain at times especially 
when the tape gets mangled up 
in the machine. Well all that 
nonsense is now becoming a 
thing of the past with the new 
solid state digital recorders 
appearing on the scene. Decent 
length recording machines 
started to emerge last year. By 
that I mean up to 60 minutes of 
recording time. Maplin 
Electronics has been selling a 
unit of this capability recently 
but arguably one might 
consider the price justification 
when set against traditional 
pocket recorder prices. 
However technology marches 
On -as ever and So....... 


Enter the 
Panasonic RR-DR60 


Now this minuscule silver box 
of tricks that fits inside the 
jacket pocket is much nearer 
the mark - and that’s particularly 
on_ price and functionality. You 

_ have 99 file slots to record 
messages all in a total time of 
60 minutes. Each recorded 
message is logged for time, 
date, duration and position in 
memory and is very quickly 
and easily displayed. There’s a 
very simple operation for 
record and once in the record 
position, the voice activated 
switch takes over so you do not 
have to worry about pausing 
for thought. Yes this whizzo 
gadget pauses with you so you 
don’t waste time pressing 
pause buttons and wasting 
valuable space. There are 
several speeds when using 
playback and it intriguingly 

§ works by cutting out the blank 
bits all without changing the 
pitch. Now that’s clever. The 
nice thing about this box is that 
you can selectively erase any or 
all of your 99 recorded 
messages and there’s no 
whizzing of tape backwards or 
forwards guessing roughly 
where your message is. Just 
dial up the file number and 
erase - simple. No gaps are left 
in the recording sequence as all 
files move up together 


Baaweue) 


Recording format: 
CELP (Code Excited Linear Predictive) 
Memory: ~ 16Mbit (Flash) 
Output power: Up to 110mW 
‘ Battery: 2x AAA cells 
Battery life | 
playback: Shours 
recording: 10 hours 
Dimensions: 
55.6mm x 91.5mm x 13./mm 
Weight: 46g 




















: will improve as memory 

: capacity increases. 

: Battery life is good achieving 
: 8 hours on playback and 10 

: hours for recording all on two 

: ‘AAA alkaline cells. 





: automatically. There is also a 

: review scan function where it 
plays the first few seconds of 
each file in order to get to your 
required memo as quickly as 
possible. 


How does it work? 


You may well ask. On a linear 
predictive technique says the 
blurb. It divides the input 
sound up into Sms chunks. It 
then compares the sound 
profile of this chunk to known 
sound source patterns stored 
in the code book. The most 
similar pattern is then selected 
and an associated code number 
is then stored in its memory. 
That’s neat! So the actual 
sound is not recorded at all. 
Playback is generated by 
running the codes in sequence 
which then causes the code book 
patterns to run out the sounds. 
Sound quality is not good 
but it is intelligible and as a 
dictaphone, it certainly achieves 
its aim. Perhaps sound quality 


estate agents, architects, 


3 _ Conclusion 

: Excellent filing system and 

: battery life. Sound quality 

) : mediocre but a must for out 
: and about note takers like 


surveyors, managers and 


Paul Freeman-Sear tries out this palm © snanaging directors. 


sized digital recorder. | Suggested selling price £89 
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The Anamatic chip. 





uring IC manufacture, a large 
number of circuits - possibly 
hundreds, depending on their 
complexity - are fabricated on a single wafer. 
The circuits are tested by complex 
automated hardware, after which the wafer 
is cut up to yield the individual dies. Test 
failures are rejected as scrap, but the 
working ones pass on to the next stage. 
Each working die is wired to a chip frame, 
which also provides us with connection pins 
to the outside world; the complete 
assembly is then encapsulated. With today’s 
complex chips - which may contain millions 
of transistors - the reject rate is quite high. 
Indeed, with the latest microprocessors 
production yields may work out at a few 
percent - only perfect samples will function 
properly. This is quite wasteful, and does 
nothing for the price of the final product. 

In the late 1980s, Sir Clive Sinclair set up a 
new company with a maverick IC expert by 
the name of Ivor Calt. This company, 
Anamartic, was intended to explore new 
methods of making complex semiconductor 
products. Its first invention, Spiral, displayed 
the ingenuity normally associated with 
Sinclair projects. With a Spiral device, you 
don’t get a single chip die containing a 
single circuit. Instead, you get a complete 
wafer with many circuits. Basically, Spiral 
tests each circuit in turn, noting each failure 
in an error map. If it finds a dud circuit, it 
then moves to one of the adjacent ones 
until it finds one that works. This process is 
repeated until the complete wafer is tested, 
often giving rise to a spiral pattern - hence 
the name. In use, signals are only routed to 
working circuits. The end result is that 
production yields are much higher, particularly 
if few of those circuits are needed for a 
functional device. Spiral was originally 
intended for high-capacity memory devices, 
but Sinclair also recognised its potential for 
cheaper parallel-processing computer 
architectures. Unfortunately, all appears to 
have gone quiet on the Anamartic front. An 
Internet search, via Alta Vista, returned 
precisely zero hits. 

However, similar principles form the basis 
of Teramac, a parallel-processing supercomputer 
constructed at Hewlett-Packard’s Palo Alto 
research facility in California. The name is 
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Terramac - Parallel processing 
supercomputer. 





derived from “Tera’ (the target speed of 
trillions of operations per second), and 
‘mac’ (not Apple’s finest, but an acronym for 
‘multiple architecture computer’). As the 
latter part of its name may suggest, Teramac 
is not a general-purpose computer, but 
rather a configurable custom machine 
which enables special-purpose architectures 
to be developed, debugged, and refined. 
The basis of custom computer hardware 
harks back to the pre-transistor days of 
Colossus and Tunny. These machines, which 
were installed at Bletchley Park, were 
designed with one task in mind - cracking 
the encrypted German radio traffic of the 
last war. At one point, there were 10 Colossi 
in operation at Bletchley Park. Colossus 
found, within a couple of hours, the 12 
wheel settings used by the German Lorenz 
SZ42 encryption machine operator for a 
particular message. These wheel settings 
were then fed to the Tunny machine, which 
deciphered the actual message. 

Despite their vintage technology, these 
1940s machines were application-optimised, 
and could do their job much faster than a 
modern high-end PC - i.e. a general-purpose 
machine - running a software emulation. 
Such is the power of custom computing. 
Colossus, which employed 2500 valves, was 
unlikely to have been particularly reliable and 
probably required constant maintenance. 
The machine consumed 4.5kW of power in 
operation, as well as a lot of floor space. It 
was programmed using a five-hole paper 





A 





a 
a 


tape, and its results printed out via an 
electric typewriter. If you’re interested in 
finding out more about Colossus - and how 
a replica was built from scratch - check out 
the fascinating web site at 
http://www.cranfield.ac.uk/ccc/bpark/moreb 
park.htm, which provided some of the 
images you see here. Bletchley Park’s 
activities were also the focus of an excellent 
Channel Four series, ‘Station X’, that was 
broadcast recently. Since 1944, much has 
changed in the world of electronics and 
computing. The vastly more powerful - and 
reconfigurable - Teramac custom machine is 
built into a fridge-sized cabinet. Tests 
implemented on a single-board Teramac 
system, which represents a sixteenth of the 
biggest-possible configuration, outperformed 
a high-end single-processor workstation by a 
factor of four. Teramac provides large 
numbers of programmable gates, wires, and 
memories that can be configured to 
implement user designs. The system’s most 
interesting design aspect, however, is that of 
defect-tolerance - something that would 
have seemed inconceivable to the Bletchley 
Park scientists and engineers. 

It’s some defect tolerance too. The 
machine at the Palo Alto site had more than 
220,000 identified hardware defects - a 
conventional computer might stop working 
if one component inside the CPU failed. To 
achieve this, the Teramac architecture is 
rather different to that of a regular 
computer. The basis of this scalable system 
is a field-programmable gate array (FPGA) 
chip known as Plasma. A total of 27 of these 
are built onto a multi-chip module (MCM), 
which is not that dissimilar to Sinclair’s 
Spiral. Some are used to provide Teramac’s 
logic circuitry, while others act as signal 
routers. To interconnect the 27 Plasma chips 
with the outside world, the MCM substrate 
has 39 layers and over 3,000 output pins. 
Four MCMs are then fitted to a PCB, which 
includes an additional controller with 32Mb 
of RAM. The test 864-FPGA Teramac 
configuration contained 8 of these PCBs, 
which are interconnected with ribbon 





Lorenz SZ42 encryption machin 











he Collossus (above) and Tunny machines 
t Bletchley Park. 


ables. In total, there is about 40km of 
iring inside the prototype Teramac. A fully- 
yaded Teramac, which hasn’t been built to 
1y knowledge, would have 16 such PCBs - 
uis adds up to 1728 Plasma FPGAs and 
12Mb of RAM. To communicate with a 
rorkstation, a SCSI interface is provided. 
All that silicon, wiring and connectivity 
buld mean a lot of potential reliability and 
vanufacturing problems. A fault may be 
noying if it occurs on your PC just before 
bu save that spreadsheet, but the 
pnsequences could be much worse if the 
pmputer in question is a more complex 
e responsible for policing a vital part of a 
issile guidance or air traffic control system. 
ence the need for fault tolerance, which 
us been built into mission-critical systems 
r some time in the form of backup 
ocessors and multiple disk arrays. Even if 
bmputer failure isn’t life-threatening, fault- 
lerance is still obviously desirable. 
anufacturing costs could be reduced, 
pcause fewer chips would have to be 
scarded. Out of interest, domestic PCs 
eady have a kind of fault tolerance. Very 
w hard disk drives are completely free of 
rors, and during pre-sales testing the 
ors are located and mapped in firmware 
that they’re ignored in normal use. The 
rors in question do, however, represent a 
ry fraction of the overall drive capacity. In 
e future, fault-tolerance levels could 
rease to the point that reliability is 
pher, despite an increased relative number 
possible faults. Decades down the line, 
e next step - self-repairing systems - could 
a distinct possibility. 
eramac’s designers decided to test their 
It-tolerance theories to the max by 
entionally including those 220,000-plus 
dware faults - more than one would 
listically expect. HP scientists deliberately 
nstructed their Teramac using 
ponents that had failed quality-control 
ts. These reject components were 
pplied free of charge by the IC 
tnufacturers. HP only had to pay for the 
sma FPGAs that worked - around 20% of 
p total. The 8-board Teramac prototype - 
ed as the largest fault-tolerant computer 
pr - ran special system characterisation 





software that hunted for defective 
interconnects and logic gates. This worked 
by determining a random number using two 
different resources - different results over 
different runs allowed the defective 
components to be isolated. Optimal 
communication routes between the 
functional resources were then determined, 
the computer subsequently using only those 
components and routes. This is basically 
what Anamartic’s Spiral set out to achieve 
nearly a decade earlier. Despite the faults - 
which took Teramac a week to map - the HP 
scientists were very impressed with the 
results. Note, however, that they wouldn’t 
have got that far if a crucial 7% of the 
Teramac’s circuitry was built from those 
defective FPGAs. As you may have guessed, 
the 7% in question makes up the hardware 
that diagnoses and corrects errors! 





Inside the Teramac and the multi-chip 


arrangement (below). 





That original Teramac, which was 
constructed in 1995, was donated to Brigham 
Young University. There, it continues to be 
used for high-end applications like real-time 
3D modelling. Programming the Teramac 
involves taking existing software algorithms, 
and converting them to a logic circuit that can 
be implemented by the hardware. Given the 
program design and a defect database, a 
compiler creates a Teramac configuration that 
implements the design only on the working 
hardware. One of the academic applications, 
a three-dimensional filter that extracts the 
artery structure from three-dimensional 
medical data such as magnetic resonance 
imaging (MRI), outperformed a functionally- 
similar software algorithm running on a high- 
end HP735 workstation by a factor of four. 
The researchers at the university believe that 
designs for a ‘half’ Teramac configuration are 
expected to run at more than 100 times the 
speed of such workstations. 

The Teramac has another research 
purpose. HP like many other organisations, 
predicts that high-end computers of the 
near future won’t employ conventional 
lithographed-silicon technology. Indeed, HP 
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reckons that microprocessors as we know 
them will reach their practical limits by 
around 2010. Ten years from now, 
experimental computer circuitry may be 
made using nanotechnology - a combination 
of cutting-edge physics, biology and 
chemistry. These ‘nano-chips’ will effectively 
be ‘grown’, using a combination of sub- 
microscopic robots and the controlled 
grouping together of molecules, and will 
offer much higher component densities 
than conventional silicon components. 
Indeed, we’re probably talking about 
tolerances of a few atoms here. Nano-chips 
will hence be faster and less power-hungry. 
Indeed, a high-performance workstation- 
class CPU the size of a sand grain wouldn’t 
be out of the question. Connecting it to the 
real world must presumably involve another 
set of practical problems! 

Due to their increased complexity, nano- 
chip production yields could be much lower 
than silicon if they were manufactured on 
the one-circuit-per-die basis currently 
associated with today’s microprocessors. 
Two of the scientists behind the Teramac, 
HP’s Philip Kuekes and UCLA chemistry 
professor James Heath, argue that if 
computers assembled using nanotechnology 
were designed to be reconfigurable in the 
same way as the Teramac, they could also 
function perfectly regardless of their defects. 
If a certain number of defects could be 
tolerated, then there would be implications 
for the production plant. You wouldn’t need 
to spend hundreds of millions of dollars on 
the super-clean fabs required for modern 
microprocessors. Out of interest, it is estimated 
that silicon devices of the complexity predicted 
by Moore’s Law for 2010 would have to be 
manufactured in a fab costing some $30bn. 
Even then, production yields would be poor. 
What’s more, only 10 electrons would be 
required to switch a FET-implemented gate 
between the two logic states - something 
that could cause severe problems. 
Nano-chips look inevitable... ELECTRONICS 


4 


= Teramac plasma chip die. 
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| Bron Apple 


se er 2000 


According to Information 
Week, the tab for the Year 
2000 software fix alone 
will hit $600 billion. 


That’s enough to buy 
500 417,014 iMacs at 
$1199 each (although if 


Year 2000 Readiness Disclosure 


“We may not have got everything right, but at least we 
knew the century was going to end.” 


Boogie: seme 


Computer systems that camnot correctly process dates 
beyond 2000 are at risk of failure one second after 


s- midnight on December 31, 1999. 


38.1 Ibs per iMac, you’re 
talking about hauling away 
a total weight of around 


The good news is that since their introduction in 1934, 
Macintosh computers have had the ability to make the 





eight million tons.) 


transition to the year 2000. In fact, the Mac OS and 


met most Mac applications can handle internally generated 
That $600 billion is enowgh dates correctly all the way to the year 29,940. 


te buy iMacs for every 


man, woman and child i 


Thumbs up 
for the Mac 


He of Hitchhiker’s Guide 
fame, Douglas Adams once 
said of being a loyal Mac 
user “We may not have got 
everything right, but at least 
we knew the century was 
going to end.” Apple’s taken 
this quote to heart and 
setup a Web site to put the 
Year 2000 computer 
problem in perspective. 
Apparently the worldwide 
tab for fixing the millennium 
bug will be around $600 
billion (£375,000,000,000, 
give or take a dollar). That 
frightening sum of money is 
actually enough to buy 
every man, woman, and 
child in the US, Australia, 
Belgium, Cambodia, Ecuador, 
Ethiopia, France, Greece 
and Guatemala a new iMac 
each (still having 3,000,000 
of the little beauties left 
over). Having said that, if 
everyone had had a Mac in 
the first place, of course, 
the millennium bug wouldn’t 
have even existed. Checkout 
<http: //www.apple.com/ 
about/year2000/> for this 
and other details. 


Pop for the Mac 


The new Apple iMac’s 
infamous ease at getting 
connected to the Internet 
still relies on the traditional 
point to point protocol (PPP) 
procedures most personal 
computers (Macs or PCs) have 
to follow when dialling up 





an Internet service provider 
telephone connection. On 
the Mac (any Mac, not just 
the iMac), the traditional in- 
built method is with a PPP 
Control Panel. There are 
several tools available which 
mean you don’t have to 
actually open the Control 
Panel to log on and log off 
to the Internet — various 
drop-down menus are 
available, and there’s an in- 
built Control Strip module, 
to name some examples. 
Now, while it’s no big deal 
opening the Control Panel, 
tools like these centralise 
the function and make logging 
on or logging off literally a 
single action, and are quite 
cool to use, making the Mac 
(and iMac) quite simply the 
easiest personal computer 
to get onto the Internet. 

In the latest version of 
the Mac’s operating system 
(MacOS 8.5) the PPP 
Control Panel has been 
given extra functionality and 
has been renamed Remote 
Access in the process and 
this has meant that some 
of the tools have needed a 
minor update to cater for it. 
One of the best tools for the 
job is PPPop, and it’s now 
at version 2 which includes 
full MacOS 8.5 compatibility. 

While operating in the 
same way it always has - a 
single-click button to control 
the logging on and logging 
off processes, as well as 
showing you whether you're 
online or offline - PPPop 
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version 2 
adds quite | 
a few new 
features 
too. From 
the PPPop Server menu you 
can now change all 
necessary Internet settings 
(PPP, TCP/IP, and modem) 
directly. This is a real boon 
for those users who have 
more than one Internet 
service provider. For 
example, you can change 
connection from a 
CompuServe account, to an 
AOL account, to a standard 
Internet service provider 
account all from within 
PPPop. Even better than 
this, PPPop now includes 
user profiles, so different 
people, with different 
Internet settings, can 
access individual accounts 
simply by changing PPPop 
profile. Dad can have his 
Internet account, Mum her 
CompuServe account, little 
Jimmy his AOL account, and 
little Janie her bulletin 
board service - all with a 
simple change of profile. 
You can, as always, 
configure PPPop to display 
a timer showing details of 
connection and total times 
on the Internet. You can 
specify applications (Web 
browser, email, and so on) 
to launch and quit as you 
log on and off, and there’s a 
new window displaying IP 
addresses of your Mac and 
the Internet service provider's 
server as well as bytes being 
throughputted. However, the 
real beauty is that all of this 
peripheral stuff can be in the 
background, with just the tiny 


Deleted Messages 
& Drafts ‘Welcome to Outlook Express 


ER contacts 


| Microsoft News... 


GB Four 


From: “Outlook Express Team” omsmacoe@microsoft com> 


Subject: Welcome to Gutlook Express 





. PPPop button displayed and 
: controlling the whole process. 


PPPop is shareware, 


priced at $20 ($10 for 


upgrades) and is money well 
spent. Get it from the usual 
Mac archives, or direct from 
the author’s Website at 

<http://homel.gte.net/frie/>. 


Outlook 
for the Mac 


Microsoft has released 
version 4.5 of Outlook 
Express for the Macintosh 
(along with version 4.5 of 
Internet Explorer). This free 
email client software has 
been upgraded in several 
ways, not the least of which 
are: multiple signature 
support, coloured quotes, 
drag-and-drop self-repairing 
installation, better attachment 
handling (AppleDouble is now 
supported which means you 
can send attachments to both 
Mac and PC users without 
thinking about format), along 
with increased rule support. 
Outlook Express is the 
default email client for 
current Macs, but is still a 
largely underused program. 
Most Mac users use either 
Eudora or Claris Emailer - 
both of which are pucka- 
paid-for applications. Outlook 
Express, on the other hand, 
is available as a free download 
from Microsoft’s new Mac- 
centric Web site, at <http: 
//www.microsoft.com/mac/>, 
where you'll find information 
about all Microsoft Mac 
products. Outlook Express 
is definitely worth a look if 
you’re considering getting a 
new email client, or if you’re 
running an earlier version. 


Dutlook Express Team Today, 2:22 am a 


To: "New Outlook Express User” 


Free special offers: 


nical 


Welcome to your one-stop source for all of your messaging needs; 


«@ E-mail 
« Newsreading 
e@ Address book 





«# Multiple accounts 
@ HTML mail 
» Directory services 


Why search for news when it can be 
delivered to you by e-mail? And with 
Outlook Express, Info paged oe ag 
neve or looked saan od. So click he 

sign up fo 


News | Finance | Weather | Sports | TV 

















Surf the Web Free of Ballast 





After successful in-house use, 
Siemens is making its 
WebWasher tool available to 
all Internet users as a freeware 
program. WebWasher is a 
powerful filter program, 
which is installed on PCs and 
supplements the Internet 
browser. The software utility 
can be downloaded from the 
Web at 

<www. Siemens .de/servers/w 
wash/wwash_us.htm>. 


SIEMENS 


Aboutws Products & Soletions Service & Suppant 
Computer Sysiens 


Its functions enable users 
to filter out material that is of 
no interest - advertising 
material for example - rather 
than having to load it across 
the network. The volume of 
data transmitted can be 
reduced by up to 45% using 
this program. Users can freely 
configure and change the 
filter functions so that 
additional data, such as large 
charts, are not loaded. 


; : Information and 
flewtech find Contact Home | Communication Products 


News & Press Bales & Partners ladex 


(pe washer- 


More intelligence for your browser 


Surf smarter, surf faster 


WebWasher is a browser add-on that accelerates the 
navigation on the Web. The software runs on PCs or servers. [TENS d 


Benefits of Version 1.0 





Vesion 10.2 


* Removes advertising on Web pages while you surf. 
* Filters pop-up windows 

¢ Loads pages faster. 

* Saves up to 45% network bandwidth. 

* Detailed statistical functions. 

¢ Easy installation. 





Predictable Passwords Provide 
Pathetic Protection 


Shuttle Spe 
USB Solutions 


Shuttle is now shipping a 
number of USB products which 
are designed to be easy to 
use and implement, totally 
compatible and Shuttle's high 
speed microcontroller 








Important News 


Shuttle Technology Ltd 


ScM Microsystems 
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Barcodes Come Home to Shop 





Supermarket giant Tesco has 


introduced a hand held 
barcode in a bid to entice 
more customers to shop from 
home over the Web. The Palm 
Pilot Scanner allows online 
Tesco customers to scan the 
barcodes of products in their 
home to add on to their 
Internet shopping lists. 

The new system works with 
the online service already 
offered by Tesco to make 
home shopping simpler and 
more efficient. When 


Help a Charity 


+68 Year Old Tesco Hero 
¢ Barcodes Come Home 
* Teses Bag Show You The 
os 


connected to the Tesco Home 
Shopping software, on-line 
customers can re-order 
products they have at home 
as well as add to these with 
over 20,000 products available 
through Tesco Home Shopping. 
Palm Pilot Scanners are 
available to customers via the 
Tesco Web site at 
<www. tesco.co.uk>. Tesco 
introduced home shopping 
over the Web in 1996 and is now 
believed to be one of the world’s 
leading users of e-commerce. 





with Stress Free Shopping 


BENEFITS... 


"Waleane o7hi Raheae wae 


The Benefits Web exists ta raise funds for 9 variety of goad causes through the nernel spending power of its 
visitars. We offer 9 growing range af products and services on which we have negotisted preferential terms so 


thet 


provides the fastest peripheral 
interfacing available for both 
Windows and Mac platforms. 


A number of suppliers products are at lower than normal prices 
AND 


Shuttle Card Readers 


A good cause of your choice benefits by recieving 

a percentage of what you spend 
Solutions range from USB 
chipsets to USB finished 
intelligent cable products and 
are available to OEM 


We donate a percentage of the price you pay for goods ordered through this site to 8 geod cause. In mast 
cases YOU choase the goad cause thet you wish to suppart from aur menu. The goed causes include 
Schools & Colleges, Environmental & Animals and other specialist graups. 


The constantly growing list of products you can purchase on this site include Holidays, Cars, Insurances, 
aver 1.4million boeks, over 30,000 Software products, and many Music CDs, Tapes and Videos. To see 





A survey by connectivity 
company Shuttle Technology 
at <www. shuttletech. com> 
has revealed the majority of 
people select passwords that 
make them easy prey for 
hackers in applications lil 
| banking, restricted Web si 
network access. 


: because they were afraid of 

: forgetting more complex 

: word and number 
combinations. Some even 
admitted having a 'one-for-all' 
password, like their birthday, 
which they use for PC, credit 

: card and bank account 

: ACCess, making them e even | 





whats in store, visit the Products sectian. 
The Benefits Web is also pleased to be hosting the 





If you find the sales like a trip 
to hell and back, or if the 
words - ‘department store’ fill 
you with dread, help is at 
hand with a new Web site, 
which for the first time 
combines Internet shopping 
with charity fund raising. 
Called the Benefits Web, 
the new service allows the 
shopper to buy goods and 
services ranging from books 
to holidays and from 
insurance to cars at discount 
prices and then nominate a 
good cause to receive a 


Environmental Information Service, a single contact point 
for information sbout mare than 8000 enviranmental groups. 


percentage of the price paid. 
Norwich-based Saint 
Christopher Benefits has set 
up the Benefits Web at 
<www.benefits.co.uk>. The 
company is currently adding 
national charities and similar 
bodies to their existing 
database of 26,000 UK schools 
and 1,800 environmental 
groups who look set to get 


substantial income each year 


from the donations 
automatically credited to 
them every time a purchase is 
made using the system. 
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Internet solution 
provider Star at 
<www. star.co.uk> 
is hosting a series of 
nationwide seminars 
outlining the 
business advantages 
to be gained from 
the Internet. The 
briefing sessions 
began in January in 
London, and end in 
August in Edinburgh. 
The seminars are 
aimed at users 
looking to develop - 
and exploit their Internet 
connectivity to grow their 
business. Star's experts will | 
cover the latest technology 
‘available, including ISPs 
scanning emails for viruses, 
saving time by backing oe 
remotely via the Internet, 
ats te integration, 


a | business communications 

| Everyone understands the in 2e of good corarnunications. lt ia the life 
© | blood of a thriving business. Consequently we: ate all looking for ways to 
a] iraprave: - technology that will provide us with greater efficiency and an edge 


a we Paperiree cornmunication methods like e-mail, Web 
publishing and electranie coramerce are changing the 
= way companies da business. 


Faster responses, faster ardering, faster order fulfillment, faster profits. 


At Star, our goal is. te identify these essential business 
communication issues and ob stg you with; powerful, but 
easy te use solutions bas applied internet technalagy. 

__¥ | We harness the internet and use it to enhance your network 
and your business. 





network performance 

monitoring and optimisation. 
The most recent developments 

in business applications and 

how to use the Internet as a 

pe eareedng tool will also be 

_ discussed in detail. Legoland 

and Old ‘Trafford are among © 

he venues for the briefings - — 

: see ee Dates. 












Sun Lets Jini Out of Bottle 


SEARE 







Jini™ connection technology, based on Java™ 
technology, enables digital devices to simply connect 
together. 


eae Tigs +  SOaECR | 
Search Tigs PARE F 


Tebewahe: & Shelreseions 


val See the Jini technology aunch 


oF go. directly to. one 





att ra ; - 
pret: meee premier tier: Fee FOr See 


the underlying software or 
hardware. The technology 
sets up basic rules for how to 
connect to the network, 
share information and 


e rdless of interact with other devices. 


Embedded Web 





Computer Solutions has set up a Web site for engineers 
developing microprocessor and microcontroller based products 
at <www. computer-solutions.co.uk>. Computer Solutions has 
helped to design and calonee See: from 32-bit multi- 
terminal systems 
with thousands 
of inputs to true 








Unwired Planet Opens WAP 


1.0 Lab for Mobile Web 





Unwired Planet at <www.planet.co.uk> has started peer-to-peer 
testing and created an open testing lab which is freely available 
on the Web for performing interoperability testing between 
Unwired Planet products and providers of the Wireless 
Application Protocol (WAP) 1.0 gateways and browsers. 

Access to the lab is open to any WAP Forum member 
company and testing can begin immediately. Nokia is 
collaborating directly with Unwired Planet to build WAP 
capability into future versions of its mobile phones. 

WAP is the standard for Internet content and advanced 
telephony services in digital mobile phones and other wireless 
terminals. The WAP Forum has published a global wireless 
protocol specification for all wireless networks that will be 
contributed to the appropriate standard bodies. 

WAP enables manufacturers, network operators, content 
providers and application developers to offer compatible products 
and secure services on all digital devices and networks resulting in 
greater economies of scale and universal access to information. 
WAP Forum membership is open to all industry participants. 


Join the RISING! 
OVER 50 POSITIONS OPEN NOW! 


About Us What Are We UP To? 


Join UP. News—The Urmired | 
Planet emait nemsserice—te | 
ceive links to the Latest Unwire 
Planet announcements and 
saat news, a5 the information : 
crosses the newamite. } 


frour Email 


> yo) sy} Computer Leaders join the Wireless 
WAP FORUM ee 





Unwired Planet Opens Lab for WAP 1.0 
Interoperability Testing 
Apglications 
Nokia and Unwired Planet Ann 
Interoperability Testing of WAP P Based 
Procueta 


Aihances 


Unwired Planet Licenses Microbsowser to Over 
Twenty Wireless Phone Manufachwers 





Find out more about the emerging Wireless Application Protocol 


History of the Internet 


Release 4.0 of Hobbes' Internet Timeline, an authoritative history of 
the Internet is now available by e-mail from 
timeline@hobbes.mitre.org or on the Web at the Internet Society 
site at <www. isoc.org/zakon/Internet/History/HIT.htm1>. 


Filtering Software Gets Smarter 


~ WELCOME 10  RULESPACE 
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singlechip. 


Crosa assemblers, C and C++. compile i :, BBM, F 
systems oF executives in'C and drivers: to! pos compatible dioks as well a3 TORAP netorks 


For each Micropre 


sg0r chip, family (Over ¢ Our tory shov 
the software. and hardware that support: that fay arate Senators. BCE “ard programmers 
it shows which indidual-chips within.the family are supported: : 
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Filtering software used in 
schools and public libraries has 
been criticised for being too 
broad in its efforts to screen out 
material. Such software cannot 
tell the difference between 
phrases such as ‘large breast’ 
and. ‘breast cancer research’, 
refusing to action either search. 
Now a company called 


RuleSpace at 
<www.rulespace.com> says it 
may have a solution: its 
WebChaperone software is 
based on an artificial-intelligence 
engine called the Intelligent 
Content Recognition Technology, 
and is designed to differentiate 
between legitimate content 
and pornography. 











the best is probably the / | ia WA pMP300 Portable MP3 Piayer 
Diamond Rio. See it, and on an 
even buy it from Maplin 7 Sahin = 
(Order Code VA78) or at 
<http: //www.diamondmm. com/ 
products/current/rio.cfm>. | oe 
Teachers (and indeed | = HET ca ee me 
anyone) can find significant = 
resources on the Department }} : : 
for Education and ee Soe | wm [emmfomme soli —) 
Employment’s Web site, at | 2 
<http: //www.dfee.gov.uk>. | 
The new Green Paper on 


bia iat di tide ala Mail deena dh ee ee ee eee ee ee ee a ae ee 


oe ee Ae ee ag ieee ee ee 


eke 


Convert word processing, spreadsheet and graphics 
files regardless of whether they use Windows or 
Macintosh operating systems ~ and pay only 
half-price! 


Interact With Us! 
Give Us Feedback! 


Give Us Feedback! Cast your vote on Kevin's 
Macintosh product questions-of-the-menth in 
"Kevin's Korner". 


Quarterly Newsletter 
[Geerterly] Subscribe to our quarterly Microsoft Mac 
‘ application information and updates 
newsletter, 


The Apple-Microsoft Partnership 


ite e eee ee eee eae eee ee eee es 


ee ee ee! 


As pioneers of the computing revolution, Bill Gates and 
Apple cofounder Steve Jobs have often shared the 
spotlight in presenting a new vision for the future of 
technology, Here you can read their entire history 
together. 


Fun Links 
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education is highlighted at the 
moment. The whole Green 
Paper can be downloaded as 
Adobe Acrobat format pdf files, 
and there’s even a response 
form on the site to send in your 
responses. The department 
even wants us to believe that 
someone will read them all. 

Finally, the best glossary of 
terms we’ve yet found on the 
Internet and related topics has 
been created by c|net, at 
<http: //www.cnet.com/Resou 
rces/Info/Glossary/>. Now 
you can find out what 
Gouraud and Phong shading 
really mean! 


ee eeeees 


New: to MP3.com or MP3s in general? Out Figauestty Adved Song of the Osy: Yawity Bives- Cybemamoler™ sae tom 
Questions is a good place te begin! Or get a head start with over the \awity Rives tow ¢! & tantastic rock mediey trom the hit 
150 great CD quality songs and alt the software you'll need on movie soundtrack! 

our 1¢ & Music Doubl. Set. The messageboard isa 

great place to ask questi for beginners of technical wizardst 


MP3 By Any Other Name Would Nat Sound As Sweet hich afc 
Hatteass Action in Keres Fout new players making their way to 
mariet. 


News organizations wete quick te 
announce had reteased the first MP file, but 


did they realty? 
i, S Thousands of peopte trom alt facets 
of the music business from artist to record labels. Tickets ate 


912/915. 
; (ST 0 Bake Yous Quen CDS & follow up article 
two software programs which make constructing custom 


COs from yout MP3s a snap. a : : ; 
4 Aing Techno’ fe ar m z is a a 
anovder ond plamiecooteren pnanha Band Name Generates Need & new name for your band? 
A D5 Wihat it it was: as easy to Astist jogin- Registered artists login : 
ast your own radio as itiste publish aweb page? —f aw artizt agnue - Get listed in MP3. com's Free Music Archive, 
td 2 Hew label sorup- Find out about tree promotion on MP3.com 
LAM. sonue - Create and selt CDs through MP3.com for FREE! 
Asiets Messacebeassd~ Forum tor Artist's discussion and 


COOH S ROSE OREO LETH REE ERED EEE H OSES COE EEO ETE CHEESE LO CEE ES ROE DeLee COO e De cereesereoes 


Do all your Net-savvy friends laugh at you every time you open your mouth? Netify 
your vocabulary here. 


® 
SIAL EICIGIEDEISI BIE St [HIME GLE! Ole gti 
EZ AI al zh2 


| Sitscribe | How to stvertice \ Hele | Corrections pooe 


cinet 
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Don’t miss another great assortment 
of entertaining and easy-to-make projects 
and essential electronics information 
aimed at the novice constructor. 


Issue 137 will be on sale 
Friday 2nd April 
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Maplin Electronics 





visit our Web Site 
http://www.maplin.co.uk 


companion CD 


Project Ratings 

Projects presented in this issue are rated on 
a 1 to 5 for ease or difficulty of construction 
to help you decide whether it is within your 
construction capabilities before you undertake 
the project. The ratings are as follows: 


Simple to build and 
peg understand and suitable for 
absolute beginners. Basic of 
tools required (e.g., soldering, 
side cutters, pliers, wire 
strippers, and screwdriver). 
Test gear not required and 
no setting-up needed. 


PROJECT Easy to build, but not suitable 

RATING for absolute beginners. Some 
test gear (e.g. multimeter) 
may be required, and may 

also need setting-up or testing. 


Average. Some skill 
in construction or 
more extensive 
setting-up required. 


PROJECT Advanced. Fairly high level 
RATING of skill in construction, 
' * specialised test gear or 
setting-up may be required. 


RATING in construction, specialised 
. ert oe f test gear may be required. 
Construction may involve 
complex wiring. Recommended 
y for skilled constructors only. 


Ordering Information 

Kits, components and products stocked at Maplin 
can be easily obtained in a number of ways: 

@ Visit your local Maplin store, where you will 
find a wide range of electronic products. If you do 
not know where your nearest store is, telephone 
(01702) 554002. To avoid disappointment when 
intending to purchase products from a Maplin store, 
customers are advised to check availability before 
travelling any distance; @Write your order on 

the form printed in this issue and send it to 
Maplin Electronics PLC, RO. Box 777, Rayleigh, 
Essex, SS6 8LU. Payment can be made 

using Cheque, Postal Order, or Credit Card; 
©Telephone your order, call the Maplin Electronics 
Credit Card Hotline on (01702) 554000; @lf you 
have a personal computer equipped with a MODEM, 
dial up Maplin’s 24-hour on-line database and 
ordering service, CashTel. CashTel supports 

300-, 1200- and 2400-baud MODEMs using 
CCITT tones. The format is 8 data bits, 1 stop bit, 
no parity, full duplex with Xon/Xoff handshaking. 
All existing customers with a Maplin customer 
number can access the system by simply dialling 
(01702) 552941. If you do not have a customer 
number, telephone (01702) 554002 and we will 
happily issue you with one. Payment can be made 
by credit card; @If you have a tone dial (DTMF) 
telephone or a pocket tone dialler, you can access 
our computer system and place your orders 
directly onto the Maplin computer 24 hours a day 
by simply dialling (01702) 556751. You will need 
a Maplin customer number and a personal 
identification number (PIN) to access the system; 
@ Overseas customers can place orders through 
Maplin Export, RO. Box 777, Rayleigh, Essex SS6 8LU, 
England; telephone +44 4702 554000 Ext. 376, 
327 or 351; Fax +44 1702 554001. Full details 
of all the methods of ordering from Maplin can 
be found in the current Maplin Catalogue. 


Internet 

You can contact Maplin Electronics via e-mail 
at <recipient>@map]in.co.uk or visit the 
Maplin web site at http: //www.map]in.co.uk. 


Prices 

Prices of products and services available from 
Maplin shown in this issue, include VAT at 17-5% 
(except items marked NV which are rated at 0%). 
Prices are valid until Ist April 1999 (errors and 
omissions excluded). Prices shown do not include 
mail order postage and handling charges. Please 
add £2.95 to all UK orders under £30.00. Orders 
over £30.00 and MPS Account Holding customers 
are exempt from carriage charges. 


Technical Enquires 

If you have a technical enquiry relating to Maplin 
projects, components and products featured in 
Electronics and Beyond, the Technical Service Dept. 
may be able to help. You can obtain help in several ways; 
@ Over the phone, telephone 0897 501353 
between 9.00am and 5.30pm Monday to 
Saturday, except public holidays (calls charged at 
£1/min BT rates); @ By sending a facsimile, Fax 
(01702) 554001; © Or by writing to Technical 
Services, Maplin Electronics PLC., PO. Box 777, 
Rayleigh, Essex, SS6 8LU. Don’t forget to include 
a stamped self-addressed envelope if you want 

a written reply! Technical Services are unable to 
answer enquires relating to third-party products 
or components which are not stocked by Maplin. 


Maplin ‘Get You Working’ Service 
If you get completely stuck with your project and 
you are unable to get it working, take advantage 
of the Maplin ‘Get You Working’ Service. This 
service is available for all Maplin kits and projects 
with the exception of: ‘Data Files’; projects not 
built on Maplin ready etched PCBs; projects built 
with the majority of components not supplied by 
Maplin; Circuit Maker ideas; Mini-Circuits or other 
similar ‘building block’ and ‘application’ circuits. To 
take advantage of the service return the complete 
kit to: Returns Department, Maplin Electronics PLC., 
PO. Box 777, Rayleigh, Essex, SS6 8LU. Enclose 
a cheque or Postal Order for the servicing cost 
(£24/hr min +parts) as indicated in the current 
Maplin Catalogue. If the fault is due to any error on 
our part, the project will be repaired free of charge. 
If the fault is due to any error on your part, you will 
be charged the standard servicing cost, plus parts. 
A kit building service is on offer for any of our kits. 
Please contact our customer service department 
for any pricing details. 





SAVINGS! 


HURRY! oFFers OPEN FROM 


22nd FEBRUARY UNTIL 
30th APRIL 1999 





Subscribers” 
Price £49.9¢ 


Code 72326 


TS 


ESREVAS 





When ordering any of these special offers which apply only for Subscribers and new Subscribers of Electronics and Beyond, please quote your 
Subscribers’ Membership number (telephone Customer Services on 01702 554002 if not sure) and the special order code number. All items are subject 
to availability. Prices include VAT. Catalogue prices refer to the 1998 Maplin Electronics Catalogue. Overseas subscribers telephone +44 1702 554000 
Ext. 326 for carriage charges. A £3.95 Carriage Charge will apply to all UK orders under £30.00 (Maplin Electronics Account Holding Customers exempt). 


















Over 2,000 New Products 
Discount Vouchers worth up to £50 


Order Code CA19V 





including 

Virus Software 
Demon 30 Day Trial 
Datasheet Library 
Technical 
Computer Guides 

Order Code CQ03D 
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All items subject to availability. E+ 


